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2396642 

RADIAL EXPANSION OF TUBULAR MEMBERS 

Cross Reference To Related Applications 
This application daims the benefit of the filing date of U.S. provteional patent 
appHcation serial numtwr ro/21 2.359. attorney docket number 25791.38, filed on 

5- June 19. 2000, the disclosure of which is incorporated herein by reference. 

This application is a oonttnuatiorvln-part of the following co-pending patent 
appRcations: (1) U.S. utility patent application serial rio. 09/454.139, attorney dod^et 
- no. 25791.3.02. filed on 12/3/1999. which dahned ttie benefit of the filing date of 
U.S. provisional patent application no. 60/111.293. attorney dod(et na 25791.3. 

10 flted on 12/7/1998; (2) U.S. utiUty patent appilcaUon serial m 09/510.913. attorney 
. docket no. 25791.7.02, filed on 2/23/2000, which claimed ttte benefit of ttie filing 
date of U.S. provisional application no. 60/121.702, filed on 2/25/1999; (3) U.S. 
utBity patent application serial no. 09/502,350, attorney docket no. 25791.8.02, filed 
on 2/10/2000, which daimed ttie benefit of ttie filing date of U.S. provisional 

15 application no. 60/119.611, attorney docket no. 25791.8; (4) U.S. utility patent 
application serial no. 09/440.338. attorney docket, no. 25791.9.02, filed on 
11/15/1999, v/h\ch daimed ttie benefit of ttie filing date of U.S. provisional 
application no. 60/108,558, attorney docket no. 25791.9. filed on 11/16.1998; (5) 
U.S. provisk>nal patent application no. 60/183.546, filed on 2/18/2000; (6) U.S. utility 

20 patent application no. 09/523,460, attorney docket no. 25791.11.02, filed on 
3/10/2000, which claimed ttie benefit of the filing date of U.S. provistonal application 
no. 60/124.042. filed on 3/11/1999; (7) U.S. utility patent application no. 09/512.895, 
attorney docket no. 25791.12.02. filed on 2/24/2000, which daimed ttie benefit of 
ttie filing dates of U.S. provlstonal application no. 60/121,841, attorney docket na 

25 25791.12, filed on 2/26/1999 and U.S. provisional appitoation no. 60/154.047. 
attorney docket no. 25791.29, fited on 9/16/1999; (8) U.S. utility application no. 
09/511,941. attorney docket no. 25791.16.02. fited on 2/24/2000. which daimed ttie 
benefit of the filing date of U.S. provlstonal seried no. 60/121,907. attorney docket 
no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent application no. 09/588.946. 

30 attorney docket no. 25791.17.02. filed on 6/7/2000. whteh daimed ttie benefit of ttie 
filing date of U.S. provisional patent application serial no. 60/137.998. attorney 
docket no. 25791.17. filed on 6/7/1999; and (10) U.S. utility patent application no. 
09^9,122. attorney docket no. 25791.23.02. fited on 4/26/2000. which daim^ ttie 
benefit of the filing date of U.S. provtetonai application no. 60/131.106. attorney 
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docket no. 25791.23, filed on 4/26/1999. Applicants incorporate by reference the ^ 
disclosures of these appltcatims. 

This application is related to the foliowing co-pending patent applications: ^ 
(11) U.S. provisional application no. 60/146,203. attorney docket no. 25791.25, filed 

5 on 7/29/1999: (12) U.S. pro^lonal application no. 60/143.039. attorney docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provisional patent application serial no. 
60/162,671, attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provisional 
application no, 60/159,039, attorney docket no. 25791.36, filed on 10/12,1999; (15) 
U.S. provistonal patent application no. 60/159,033, attorney docket no. 25791.37, ^ 

10 filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165,228, 

attorney docket no. 25791.39, filed on 11/12/1999, Applicants incorporate by ^ 
reference the disctosures of these applicatioi}s. 

Background of the lnventk)n 
This inventton relates generally to wellbore casings, and in particular to 

15 wellbore casings that are formed using expandable tubular members. 

Conventionally, when a wellbore is created, a number of casings are 
installed in the borehole to prevent collapse of the borehole wail and to prevent ^ \ 

undesired outflow of drilling fluid into the fomnafion or inflow of fluid firom the ^ 
formation into the borehole. The borehole is drilled in intervals whereby a casing 

20 which is to be installed in a lower borehole inten^al is lowered through a pnsviously --^^ 
installed casing of an upper borehole interval. As a consequence of this procedure 
the casing of the tower interval is of smaller diameter than the casing of the upper 
interval. Thus, the casings are in a nested arrangenient with casing diameters 
decreasing in downward direction. Cement annuli are provMed between the outer ^ 

25 surfaces of the casings, and the borehole wall to seal the casings from the borehole 

wall. As a consequence of this nested anangement a relatively large borehole ^ 
diameter is required at the upper part of the wellbore. Such a large borehole 
diameter involves increased costs due to heavy casing handling equipment, large ^ 
drill bits and increased volumes of drilling fluid and drill cuttings. Moreover, 

30 increased drilling rig time is involved due to required cement pumping, cenrtent ^ 
i^rdening, required equipment dianges due to iarge variations in hole diametem 
drilled in the course of the well, and the large volume of cuttings drilled and 
removed. 

The present invention is directed to overcoming one or more of the 
35 [imitations of the existing procedures for forming ^A^tibores. 
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Summary of the Invention 
According to one aspect of the presmt Invention, a method of coupling an 
expandable tubular member to a preexisting structure is provided that includes 
positioning the tubular member and an expansion cone within the preexisting 

5 structure, anchoring the tubular member to the preexisting structure, axially 
disfrfadng the expansion cone relative to the tubular member by pulling the 
expansion cone through the tubular member, and lubricating the interface between 
the expansion cone and the tubular member. 

According to another aspect of the present invention, a method of coupling a 

10 tubular member to a preexisting structure is provided that includes positioning the 
tubular member and an expansion cone within the preexisting structure, anchoring 
the tubular member to the preexisting structure, and axially displacing the expansion 
cone relative to the tubular member by pulling the expansion cone through the 
tubular member. The tubular member includes: an annular member, including: a 

15 wall thickness that varies less than about 8 %, a hoop yield strength that varies less 
than about 10 %, imperfections of less than about 8 % of the wall thickness, no 
feilure for radial expansions of up to about 30 %, and no necking of the walls of the 
annular member for radial expanstons of up to about 25%. 

According to another aspect of the present inventton, a method of coupling a 

20 tubular member to a preexisting structure is provkled that includes injecting a 
lubricating fluid into the preexisting structure, positioning the tubular member and an 
expanskm cone within the preexisting stmcture. anchoring the tubular member to 
the preexisting stmcture, and axially displacing the expanskm cone relative to the 
tubular member by pulling the expanston cone through the tubular member. 

25 According to another aspect of the present inventk>n, a method of coupling 

an expandable tubular member to a preexisting structure is pnyvkled that includes 
positk>ning the expandable tubular member and an expansion cone within the 
preexisting structure, anchoring the expandable tubular member to the preexisting 
structure* and axially displacing the expansk>n cone relative to the expandable 

30 tubular memt>er by pulling the expanston cone through the expandat>le tubular 
meml)er The expandable tubular member Indudes: a first tubular member, a 
second tubular member, and a threaded connection for coupling the first tubular 
memt>er to the second tubular member. The threaded connec^on includes: one or 
more sealing members for sealing the Interface t)etween the first and second tubular 

35 memt^ers. 



According to another aspect of the present inventicMi^ a method of coupling 
an expandable tubular member to a preexteting structure is provided that includes 
positioning the expandable tubular member and an expansion cone within the 
preexisting structure, andioring the expandable tubular member to the preexisting 

5 stnicture, and axially displacing the. expansion cone relative to the expandable 
tubular member by pulling the expansion cone throi^h the expandable tubular 
nriember. The expandable tubular member includes a plurality of tubular rr^embers 
having threaded portions that are coupled to one another by the process of: coating 
the threaded portions of the tubular members with a sealant, coupling the threaded 

10 portions of the tubular members and curing the sealant. 

According to another aspect of the present Invention, a method of coupling a 
tubular member to a preexisting, stmcture is provided that includes positioning the 
tubular member and an expanston cone within the preexisting structure, anchoring 
the tubular member to the preexisting structure, and gxially displadng the expansion 

15 cone relative to the tubular member by pulling the expansion cone through the 
expandable tubular member The tubular member includes: a pair of rings for. 
engaging the preexisting structure, and a sealing element positioned between the 
rings for dealing the intertece between the tubular member and the preexisting 
structure. 

20 According to another aspect of the present invention, a mettiod of coupling a 

tubular member to a preexisting stancture is provided ttiat includes positioning the 
exparidaMe tubular member and an expansion cone within the preexisting staructure, 
anchoring the expandable tubular member to the preexistir^ structure, and axially 
displacing ttie expansion cone relative to the expandable tubular member by pulling 

25 ttie expansion cone through tiie expandable tubular mentber. The tubular member 
Includes one or more slot$. 

According to another aspect of the presient invention, a method of ooupling a 
tubular member to a preexisting staucture is provided ttiat includes positioning Vhe 
expandable tubular m^nber and an expansion cone within the preexisting structure, 

30 anchoring the expandable tubular member to the preexisting structure, and axially 
displadng the expansion cone relative to the expandable tubular member by pulling 
the expansion cone through the expandable tubular member. The tubular member 
includes: a first preexpanded portion, an intemiedlate pcKtion coupled to the first 
pree)q>anded portion induding a sealing element, and a second preexpanded 

35 portion coupled to ttie tntermedtate portion. 
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r According to another aspect of the present invention, a method of coupling a 

tubular memt>er to a preexteting structure is provided that includes positioning the 
expandable tubular member and an expansion cone within the preexisting structure, 
anchoring ttie expandable tubular member to the preexisting structure, and axially 
fm 5 displacing the expansion cone relative to the expandable tubular member by putiirig 

the expanston cone through the exparKlable tubular nriember by applying an a^^ 
^ force to the expansion corie. The axial force includes: a substantially constant axial 

force, and an increased axial force. 

Acconling to another aspect of the present invention, a method of coupling a 
10 tubular member to a preexisting structure is provided that includes positioning the 
tubular member and an expanston cone within the preexisting structure, anchoring 
^ the tubular member to the preexisting structure, and axially displacing the expansion 

cone relative to the expandable tubular member by pushing and pulling the 
expansion cone through the expandable tubular member. 
IS According to another aspect of the present invention, a method of coupling a 

^ tubular member to a preexisting structure is provided that includes positioning the 

tubular member and an expansion cone within the preexisting structure, anchoring 
r the tubular member to the preexisting structure, axially displacing the expansion 

cone relative to the tubular member by pulling the expansion cone through the 
^ 20 expandable tubular member, and injecting a curable fluidic sealing material between 

the tubular member and the preexisting structure prior to axially displacing the 
^ expansion cone. 

According to anotiver aspect of the present invention, a mettiod of coupling a 
^ tubular member to a preexisting stmcture is provided that includes 

25 positioning the tubular member and an expanston cone wittiin tiie preexisting 
_ structure, anchoring the tubular member to ttie preexisting structure by Increasing 

the size of the expansion cone; and axially displacing the expansiori cone relative to 
. the tubular member by pulling the expansion cone through the tubular member. 

According to another aspect of the present invention, a method of coupling a 
30 fibular member to a preexisting structure is provided that includes positioning the 
^ tubular nnember and an expansior^ cor>e vyfthin the preexisting structure, anchoring 

ttie tubular member to tiie pree)dsting structure by heating a po^on of tiie tubular 
member, and axially displacing ttie expanston cone relative to the tubular memt)er 
by pulling the expansion cone through the tubular m6mt)6r. 
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Aooording to another aspect of the present invention, a method of coupling 
an expandat>le tutujlar membier to a preexisting structure is provided that includes 
positioning the expandat>le tubular member, an expansion cone, and an anchoring > 
device within the preexisting staicture, positioning the anchoring device above the 
5 expansion cone, anchoring the expandable tubular member to the preexisting 

structure using the anchoring device, and axially displacing the expansion cone. ^ 

According to another ^pect of the present Invention, a method of coupling ^ 
an expandable tubular member to a preexisting structure is provided that includes . 
positioning the tubular member and an expansion cone within the preexisting ^ 
1 0 structure, explosively anchoring the tubular menftf)er to the preexisting stmcture. and 
axially displacing the expansion oone relative to the tubular memt)er. 

According to another aspect of the present invention, a method of coupling 
an expandable tubular to a preexisting structure is provided that includes fixing the 
petition of an expansion cone within the preexisting structure, driving the 
1 & expandable tubular member onto the expansion cone in a first .direction, and axially . 
displacing the expansion oone in a second direction relative to the expandable 
tubular member. The first and second directions are different. 

According to another aspect of the present invention, a method of coupling 
an expandable tubular member to a preexisting structure is provided that includes 
20 placing the expandable tubular, an expansion cone, and a resiHent anchor within the ^ 
preexisting structure, releasing the resilient anchor^, and axially displacing the 
expansion oone within the expandable tubular mmiber. ^ 

According to another aspect of the present invention, a method of coupling 
an expandable tubular member to a preexisting structure is provided that includes ^ 
25 placing the expandatile tubular member, an expansion oone, and an anchor Into the 

preexisting structure, and anchoring the expandable tubular member to the ^ 
preexisting structure by: pivoting one or more engagement elements, and axially 
displacing the expansion cone. 

According to another aspect of the present invention, a method of coupling 
30 an expandable tubular member to a preexisting structure is provided that indudes 

pladng the expandable tubular member and an expansion cone Into the preexisting ^ 
structure, placing a quantity of a ftuidic material onto the expandable tubular 
memt)er to anchor the expandable tubular member to the preexisting structure, and ^ 
axially displacing the e}q3ansion cone. 
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^ Aooording to another aspect of the present invention, a method of coupling 

an expandat>le tubular memt>er to a preexisting stnKture is provided that includes 
positioning the expandable tubular member and an expansion cone into the 
preexisting structure, anchoring the exparKlabie tubular member to the preexisting 
5 structure by injecting a quantity of a hardenable fluidic material into the preexisting 
structure^ at least partially curing the hardenable fluidic sealing material, and axially 
^ displacing the expansion cone. 

According to another aspect of the present Invention, a method of coupling 
^ an expandable tubular member to a preexisting structure is provided that includes 

10 placing the expandable tubular nr)ember and an expansion cone within the 
preexisting structure and applying an axial force to the expandable tubular member 
in a downward direction. 

According to another aspect of the present invention, a method of coupling 
an expandable tubular member to a preexisting structure is provided that include? 
IS placing \he expandable tubular member and an expansion cone within the 
preexisting structure, injeding a quantity of a first fluidic material having a first 
density into the region of the preexisting structure outside of the expandable tulMJlar 
r member, and injecting a quantity of a second fluidic material having a second 

density into a portion of the expandable tubular member below the expansion cone. 
^ 20 The second density is greater than the first density. 

According to another aspect of the present invention, a method of coupling 
^ an expandable tubular member to a preexisting structure is provided that includes 

placing the expandable tubular member and an expansion cone into the preexisting 
^ structure, anchoring the expandable tubular member to the preexisfing structure, 

25 applying an axial force to the expansion cone, and pressurizing an Interior portion of 
_ the e}q;)andable tubular member below the expansion cone. 

According to another aspect of the present invention, a nrtethod of coupling 
an expandable tubular member to a preexisting structure is provided that includes 
placing the expandable tubular member and an expansion cone into the preexisting 
30 structure and applying an axial force to the expandable tubular member. 
^ ATOordlng to another aspect of the present invention, an apparatus for 

coupling a tubular member to a preexisting structure is provided that tndudes an 
expandable tubular member, an anchoring device adapted to couple the expandable 
tubular memt>er to the pree}d8ting structure, and an expansion a>ne movably 
^ • 35 coupled to ttie e}q}andable tubular member and adapted to redially expand the 
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expandable tubular member. Including: a housing Including a tapered first end and a 
second end, one or more grooves formed In the outer surface of the tapered first 
end, and one or more axial flow passages fluldidy coupled to the grooves. 

According to another aspect of the present invention, an apparatus for 

5 coupling an expandable tubular member to a preexisting structure is provided that 
includes an expandable tubular member, an anchoring device adapted to couple the 
expandable tubular member to the preexisting structure, and an expansion cone 
movably coupled to the expandable tubular nrwrttber and adapted to radially expand 
the expandable tubular membef. The expandable tubular member includes: an 

10 annular member, having: a wall thidcness that varies less than about 8 %, a hoop 
yield strength that varies less than about 1 0 %, imperfertions of less than about 8 % 
of the wall thickness, no failure for radial expansions of up to about 30 and no 
necking of the walls of the annular niember for radial expansions of up to about 
25%. 

15 According to another aspect of the present Invention, an apparatus for 

coupling an expandable tubular member to a preexisting structure is provided that 
includes an expandable tubular member, an anchoring device adapted to couple the 
expandable tubular member to the preexisting structure, and an expanston cone 
movably coupled to the expandable tubular member and adapted to radially expand 

20 the expandable tubular member. The expandable tubular member includes: a first 
tubular member, a second tubular member, and a threaded connectton for coupling 
the first tubular member to the second tubular member, the threaded connectton 
Including: one or more seallhg members for sealing the interface between the first 
and second tubular members. 

25 According to another aspect of the present invention, an apparatus for 

coupling an expandable tubular member to a preexisting structure is provided that 
includes an expandable tubular member, an anchoring device adapted to couple the 
. expandable tubular member to the preexisting structure, and an expansion cone 
movably coupled to the expandable tubular member and adapted to radially expand 

30 the expandable tubular member. The expandable tubular memb^ indudes: a layer 
of a lubricant coupled to the Interior surtax of the tubular member. 

According to another aspect of the present Invention, an apparatus for 
coupling an expandable tubular member to a preexisting structure is provided *at 
indudes an e)^ndable tubular member, an anchoring device adapted to rouple the 

35 expandable tubular member to the preexisting structure, and an eiqjanslon cone 
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movably coupled to the expandable tubular member arKl adapted to radially expand 
the expar>dable tubular member. The expandable tubular member includes: a pair 
of tubular members having threaded portions coupled to one another, and a quantity 
of a sealant within the threaded portions of the tubular members. 

5 According to another aspect of the present invention, an apparatus for 

coupling an expandable tubular niember to a preexisting structure is provided that 
includes an expandable tubular member, an anchoring device adapted to couple the 
expandabto tubular member to the preexisting structure, and an e)q3ansion cone 
movably coupled to the expandable tubular memt>er and adapted to radiaity expand 

10 the ex|:»ndable tubular member. The expandable tubular member includes: a pair 
of rings for engaging the preexisting structure, and a sealing element positioned 
between the rings for sealing the interface between the tubular member and the 
preexisting structure. 

According to another aspect of the imsent Invention, an apparatus for 

15 coLq)ling an expandable tubular member to a preexisting structure is provided that 
includes an expandable tubular member, an anchoring device adapted to couple the 
expandable tubular member to the preexisting stnicture. and an expansion cone 
movably coupled to the expandable tubular number and adapted to radially expand 
the expandable tubular member. The expandable tubular member includes one or 

20 more slots. 

According to another aspect of the present invention, an apparatus for 
coupling an expandable tubular member to a preexisting structure is provided that 
includes an expandable tubular member, an anchoring device adapted to couple the 
expandable tubular member to the praexistTng structure, and an expansion cone 

25 movably coupled to the expandable tubular member and adapted to radiaity expand 
the expandable tubular member. The expandable tubular ntember includes: a first 
preexpanded portion, an Intemnediate portion coupled to the first preexpanded 
portion including a sealing element, and a second preexpanded portion coupled to 
the intermediate portion. 

30 Accordlhg to another aspect of the present Invention, an apparatus for 

c^pling an expandable tubular member to a preexisting slnjcture is pmvided that 
includes an expandable tubular member, an anchoring device adapted to couple the 
expandable tubular member to the preexisting structure, an expansion cone 
movably coupled to the expandable tubular number and adapted to radially expand 
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the expandable tubular member, and a vatveabte fluid passage ooupied to the 
anchoring device. 

According to another aspect of the present Inventton. an apparatus for 
coupling an expandable tubular member to a preexisting structure is provided that 
includes a first support member, a second support member coupled to the first 
support member, an expansion cone coupled to the first support member, an 
expandatrie tubular mentber coupled to the expansion cone, and an anchoring 
device coupled to the second support member adapted to couple the expandable 
tubular member to the preexisting stnicture. The anchoring device is positioned 
above the expansion cone. 

According to another, aspect of the present invention, an apparatus for 
coupling an expandable tubular member to a preexisting structure is provided that 
includes a first support member, a second support member coupled to the first 
support member, an expansion cone coupled to the first support member, an 
expandable tubular member coupled to the expansion cone, and an explosive 
anchoring device coupled to the second support member adapted to couple the 
expandable tubular member to the preexisting stmcture. 

AcconJing to another aspect of the present invention, an apparatus for 
coupling an expandable tubular member to a preexisting stmcture te provided that 
Includes a support member, an expandable expansion cone coupled to the support 
member, and an expandable tubular member coupled to the expansion cone. 

According to another aspect of the present Invention, an apparatus for 
coupling an expandable tubular member to a preexisting structure is provided that 
includes a support member, an expandable expansion cone coupled to the support 
member, and an expandable tubular member coupled to the expandable expansion 
cone. 

According to another aspect of the present invention, an apparatus for 
coupling an expandable tubular to a preexisting structure is provided that includes a 
support member, an expansion cone ooupied to the support member, an 
expandable tubular member coupled to the expansion cone including one or more 
shape memory metel Inserts, and a heater cxiupled to the support member In 
opposing relation to the shape memory metal inserts. 

According to another aspect of the present invention, an apparatus for 
coupling an expandable tubular member to a pree)dsting structure is pro\«'ded that 
indudes a suppcwl member, an expansion cone coupled to the support member, an 
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^ expandable tubular member coupled to the expandable expansion cone, and a 

resilient anchor coupled to the expandable tubular member. 

According to anottier aspect of the present invention, an expandable tubular 

number is pfDvided that includes: an expandable tubular body, one or wore resilient 
^ 5 panels coupled to the expandable tubular body, and a release member releasably 

coupled to the resilient panels adapted to controllably release the resilient panels. 
^ According to another aspect of the present invention, an apparatus for 

coupling an expandable tubular member to a preexisting stmcture is provided that 
^ includes a support member, an expansion cone coupled to the support member, an 

10 expandable tubular member coupled to the expandable expansion cone, and an 

anchor coupled to the expandable tubular member, including: one or more spikes 

pivotally coupled to the expandable tubular member for engaging the preexisting 

structure. 

According to another aspect of the present invention, an apparatus for 
15 coupling an expandable tubular member to a preexisting stmcture is provided that 
P includes a support member, an expansion cone coupled to the support member, an 

expandable tubular member coupled to the expandable expansion cone, and an 
C anchor coupled to the expandable tubular member, induding: one or mom petal 

baskets pivotally coupled to ^ expandable tubular member. 
20 According to another aspect of the present Invention, an apparatus for 

coupling an expandable tubular member to a preexisting structure is provkled that 
^ includes a support mend)er, an expanston cone coupled to the support member, an 

expandable tubular member coupled to the expanston cone, including: a stotted 
^ portion provkled at one end of the expandable tubular member. 

25 According to another aspect of the present invention, an apparatus for 

^ . coupling an expandable tubular member to a preexisting structure is provkled that 

Includes a support member, an expanston cone, an expandabto tubular member 
coupled to the expansion cone, a coupling device coupled to the support member 
and an end portton of the expandable tubular member, and 
30 a mass coupled to the end portion of the expandable tubular member. The weight 
! of the mass is greater than the yield strength of the expandable tubular member. 

According to another aspect of the present invention, an apparatus for 
*^ coupling an expandable tubular member to a preexisting structure is provided that 

indudes a support member induding a flukl passage, an expanston cone coupted to 
35 the support member, an expandable tubular member coupled to ^ expansion 
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cone, a slip joint coupled to the expahsbn cone, an end plate coupled to the slip 
Joint a fluid chamber coupled to the fluid passage, the fluid chamt>er defined by the 
interior portion of the expandable tajbutar member between the expansion cone and 
the end plate. 

5 According to another aspect of the present invention, a method oS coupling a 

tid>ular member to a preexisting structure is provided that includes positioning the 
tubular member and an expansion cone within the preexisting structure, axially 
displacing the expansion cone, removing the expansion cone, and applying direct 
radial pressure to the tubular member. 

10 According to another aspect of the present invention, an apparatus 

provided that includes a tubular member coupled to a preexisting stmdure. The 
tubular member is coupled to the preexisting structure by the process of: 
praitioning the tubular member and an expansion cone within the preexisting 
stnicture, axially displacing the expansion cone, removing the expansion cone, and 

1 5 applying direct radial pressure to the tubular member. 

^ Brief Description of the Drawings 

FIG. 1a is a fragmentary cross-sectional illustration of the placement of an 
embodiment of an apparatus for expanding a tubular member within a wellbore 
casing, 

20 FIG. lb is a fragmentary cross-secttonai illustration of the apparatus of FIG. 

la after anchoring the expandable tubular rhember of the apparatus to ttie wellbore 
casing. 

FIG. 1c is a fragmentary cross-sectional iliustration of ttie apparatus of FIG. 
lb after Initiating tt>e axial displacement of ttie expansion cone. 
25 FIG. Id is a fragmentary cross-secUmai illustration of the apparatus of FIG. 

lb after initiating the axial dsplacemerit of ttie expansion cone by pulling on ttie 
expansion cone and injecting a pressurized fluid below ttte expansion corie. 

FIG. 1e is a fragmentary cross-sectional illustration of ttie apparatus of FIGS. 
1c and Id after the completion of the radial expansion of the expandable tubular 
30 member. 

FIG. If is a fragmentary OTSs-secHona! Illustration of the apparatus of FIG. 
1e after the decoupling of ttie anchoring device of the apparatus from the wellbore 
casing. 
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FIG. 1g is a fragmentary cross-sectional illustration of the apparatus of FIG. 
if after the rennoval of the anchoring devioe of the apparatus from the wellbore 
casing. 

FIG. 2a is a fragmentary cross*sectk>nal illustratiOT of the placement of an 
5 embodiment of an apparatus for e}q>and!ng a tubular member within a wetlbore 
casing and an open hole in a subterranean fonnation. 

FIG. 2b is a fragmentary cross-sectional illustration of the apparatus of FIG. 
2a after anchoring the expandable tubular member of the apparatus to the open 
hole. 

10 FIG. 2c is a fragmentary cross-sectional illustration of the apparatus of FIG. 

2b after initiating the axial displacement of the expansion cone. 

FIG. 2d is a fragmentary cross-sectional illustration of the apparatus of FIG. 

2b after initiating the axial displacement of the expansion cone by pulling on the 

e)9>ansion cone and also by injecting a pressurized fluid below the expansion cone. 
15 FIG. 2e is a fragmentary cross-sectional illustration of the apparatus of FIGS. 

2c and 2d after the conation of the radial expansion of the expandable tubular 

member. 

FIG. 2f Is a fragmentary cros&-sectlonal illustration of the apparatus of FIG. 
2e after the deooupllng of the anchoring devioe of the apparatus from the op^n hole. 
20 FIG. 3a is a fragmentary cross^seclional illustration of the placement of an 

embodiment of an apparatus for expanding a tubular member within a wellbore 
casing. 

FIG. 3b is a fragmentary cross-sectional illustration of the apparatus of FIG. 
3a after anchoring the expandable tubular member of the apparatus to the wellbore 
25 casing. 

FIG. 3c is a fragnrientary cross-sectional illustration of the apparatus of FIG. 
3b after initiating the axial displacement of the expansion cone. 

FIG. 3d is a fragmentary cross-sectional illustration of the apparatus of FIG. 
3c after completing the radial expansion of the expandable tubular nriember. 
30 FIG. 4 is a fragmentary cross-sectional illustration of an embodiment of a 

shock absorhing system fof use !n the apparaftjs of FIGS, la tc 3d. 

FIG. 5 is a cross-sedional illustration of an embodiment of a coupling 
arrangement for use in the expandable tubular memt>ers of the apparatus of FIGS. 
1ato3d. 
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FIG. 6 is a cross-sectional illustration of an enrtfxxllment of an expandable 
tutnjlar member having a slotted lovver section for use in the apparatus of FIQS. la 
to3d. 

FIG. 7 is a cross-sectional illustration of an embodiment of an expandable 
5 tubular member having a pre-expanded upper portion for use in the apparatus of ^ 
FIGS. 1a to 3d. 

FIG 8 is a cross-sectional illustration of an embodiment of an expandable ^ 
tubular member having a slotted upper section for use In the apparatus of FIGS. 1a 

to3d. ^ ^ 

10 FIG. 9 is a graphical Illustration of an embodiment of a method of applying an 

axial force to the expansion cones of the apparatus of FIGS. 1 a to 3d. 

FIG. 10a is a fragmentary crc^s-sectional illustration of the placement of an 

embodiment of an apparatus for expanding a tubular member within a welibore 

casing. ^ 
15 FIG. 10b Is a fragmentary cross-sectional illustration of the apparatus of FIG. 

10a during the injection of a non-hardenable fluldic material into and out of the ^^ 

apparatus. 

FIG. 10c is a fragmentery cross-sectional illustration of the. apparatus of FIG. 
10b during the injection of a hanlenable fluldic sealing material into and out of the 
20 apparatus. 

FIG. lOd is a fragmentery cross-sectional illustration of the apparatus of FIG. 
10c after the placement of a valve closure etement into tiie valve passage of the ^ 
anchoring device of the apparatus. 

FIG. lOe is a fragmentery cross-sectional illustration of the apparatus of FIG. >s 
25 lOd after anchoring the expandable tubular member of the apparatus to the weilbore 

casing. ^ 

FIG. 1 0f is a fragmentery cross-sectional illustration of the apparatus of FIG. 
10e after initiating ttie axial displacement of ttie expansion cone. 

FIG. lOg is a fragmentery cross-sectional illustration of the apparatus of FIG. 
30 lOe after initiating the axial disf^cement of the expansion cone by pulling on the 
ejQjansion cone and rnjerting a pressurized fluid below the expansion cor>e. 

FIG. 1 0h is a fragmentery cross-sectional illustration of the apparatus of 
FIGS. 1 0f and lOg after the completion of the radial expansion of the expandable 
tubular member. 
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FIG. lOi is a fragmentary cross-sectional illustration of the apparati^ of FIG. 
lOti after the decoupling and removal of the anchoring device of the apparatus from 
the wellt>ore casing. 

FIG. 11a is a fragmefiitary cross-sectional iiiustration of an alternative 
OTitxxJiment of an apparatus for coupling an expandable tubular member to a 
preexisting stnijcture. 

FIG. 1 1b is a fragmentary cross-sectional illustration of the apparatus of FIG. 
1 la after anchoring the expandable tubular member of the apparatus to the welibore 
casing. 

FIG. 1 1c is a fragmentary cross-sectional illustration of the apparatus of FIG. 
lib after initiating the axial displacement of the expansion cone. 

FIG. 1 1d is a fragmentary cross-sectional illustration of the apparatus of FIG. 
11c after stopping the axial displacement of the expansion cone prior to deactivating 
the anchoring device. 

FIG. lie is a fragmentary cross-sectional, illustration of the apparatus of 
FIGS. 1 1d after deactivating the anchoring device. 

FIG. 1 1f is a fragmentary cross-sectional illustration of the apparatus of FIG. 
lie after initiating the axial displacement of the expansion cone and the deactivated 
anchoring device. 

FIG. 1 1g is a fragmentary cross-sectional illustration of the apparatus of FIG. 
1 1f after the completion of the radial expansion of the expandat>le Uibular member. 

FIG. 12a is a fragmentary cross-^secUonal illustration of an alternative 
embodiment of an apparatus for oouplirtg an expandable tubular member to a 
praexlsting structure positioned within a vvellbore. 

FIG. 12b is a fragmentary cross-sectional illustration of the apparatus of FIG. 
12a after expanding the expandable expansbn cone in order to anchor the 
expandable tubular member to the welibore casing. 

FIG. 12c is a fragmentary cross-sectional illustration of the apparatus of FIG. 
12b after initiating the axial displacement of the expandable expansion cone. 

FIG. 1 2d is a fragmentary cross-sectional illustration of the apparatus of FIG. 
12g after ^^pteting the radial expansion of tt^e expandable tubular member. 

FIG 13a is a fragmentary cross-sectional illustration of an alternative 
embodiment of an apparatus for coupling an expandable tubular member to a 
preexisting strurtiro positioned within a welibore. 
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FIG. 13b is a fragmentary cross-sedional illustration of. the apparatus of FIG. 
13a after activating the shape noennory metal inserts in order to anchor the 
expandable tubular member to the weltbore casing. 

FIG. 13c is a fragnr^entary cross-sectional illustration of the apparatus of FIG. 
5 1 3b after Initiating the axial displacement of the expansion cone. 

FIG. 1 3d is a fragmentary cross-sectional illustration of the apparatus of FIG. 
13c after completing the radial expansion of the expandable tubular member. 

FIG. 14a is a fragmentary cross-sectional illustration of an attemative 
embodiment of an apparatus for coupling an expandable tubular member to a 
10 preexisting structure postttoned within a weilbore casing. 

FIG. 14b is a fragmentary cross-secUonal illustration of the apparatus of FIG. 
14a after coupling the packer to the welibore casing. 

FIG. 14c is a fragmentary cross-sectional illustration of the apparatus of FIG. 
14b after initiating the axial displacement of the expandable tubular member towards 
15 the expansion cone. 

FIG. 14d is a fragmentary ooss-sedioRal illustration of the apparatus of FIG. 
14c after radially expanding the end of the expandable tubular member onto the 
expansion oone. 

FIG. 14e is a fragmentary cross-secticmal illustration of the apparatus of FIG. 
20 14d after deooupling thepacKer from the weilbore casing. 

FIG. 14f is a fragmentary cross-sectional illustration of the apparatus of FIG. 
14e after initiating the axial displacement of the expansion cone relative to the 
expandable tubular member. 

FIG. 14g Is a fragmentary cross-sectionat illustration of the completion of the 
25 radial expansion of the expandable tubular member. 

FIG. 15a is a fragmentary cross-sectional illustration of an altemative 
embodiment of an apparatus for coupling an expandable tubular member to a 
preexisting structure positioned within a weHbore. 

FIG. 15b Is a fragmentary cross-secUonal illustration of the apparatus of FIG. 
30 1 5a after coupling the resilient anchor to the weilbore casing. 

FIG. 15c is a fragmentary cross-sectional illi^tration of the apparatus of FIG> 
15b after initiating the axial displacement of the expansion cone. 

FIG. ISd is a fragmentary cross-sectional illustration of the apparatus of FIG. 
15c after completion of the radial expansion of the expandable tubular member. 
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FIG. 16a Is a top view of an embodiment of a resilient anchor for use In the 
apparatus of FIG. 1 5a. 

FIG. 16b is a top view of the resilient anchor of FIG. 16a after releasing the 
coiled resilient member. 

FIG. 17a is a top view of an alternate embodiment of a resilient anchor for 
use in the apparatus of FIG. 15a. 

FIG. 17b a top view of the resilient anchor of FIG. 17a after releasing the 
resilient elements. 

FIG. 18a is a fragmentary cross-secHonat top view of an alternate 
embodiment of a resilient anchor for use in the apparatus of FIG. 15a. 

FIG. 18b is a fre^mentary cross-sectional top view of the resilient anchor of 
FIG. 18a after releasing the resilient elements. 

FIG. 19a is an front view of an embodiment of an expandable tubular 
member including one or more resilient panels. 

FIG. 1 0b is a cross-sectional view of the expandable tubular member of FIG. 

19a. 

FIG. 19c is a bottom view of the expandable tubular member of FIG. 19a. 

FIG. 20a Is a fragmeritary cross-sectional illustration of an aKemative 
embodinnent of an apparatus for coupling an expandable tubular merrriber to a 
preexisting structure positioned within a weilbore. 

FIG. 20b is a fragmentary cross-sectional illustration of the apparatus of FIG. 
20a after coupling the anchor to the weilbore casing. 

FIG. 20c is a fragmentary cross-sectional illustration of the apparatus of FIG. 
20b after initiating the axial displacement of the expansion cone. 

FIG. 20d is a fragmentary cross-sectional Illustration of ttie apparatus of FIG. 
20c after completion of the radial expansion of the expandable tubular member. 

FIG. 21a is ari illustration of an embodiment of the anchor of the apparatus of 
FIG. 20a. 

F\G. 21b is an illustration of the anchor of FIG. 21a after outwardly extending 
the splices. 

FIG. 22a is an illustration of an alternative embodiment of the anchor of the 
apparatus of FIG. 20a. 

FIG. 22b Is an illustration of the anchor of FIG. 22a after outwardly extending 
the splices. 
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FIG. 22c is a cross-sectionat iilustration of the petQls of the anchor of FIG. 

22a. 

FIG. 23a is a fragmentary cross-sectional illustration of an alternative 
emtxxliment of an apparatus for coupling an expandable tubular member to a 
5 preexisting structure positioned within a wellbore. 

FIG. 23b Is a fragmentary cross-secUonel illustration of the apparatus of FIG. 
20a after injecting a quantity of a hardenable fluidic sealing material into the open 
hole wellbore section proximate the lower section of the expandable tubular 
member. 

10 . FIG. 23c is a fragmentary cross-sectional iilustration of the apparatus of FIG. . 
23b after permitting the hardenable fluidic sealing material to at least partially cure. 

FIG. 23d is a fragmentary cross-sectional illustration of the apparatus of FIG. 
23c after Initiating the axial displacement of the expansion cone. 

FIG. 23e b a fragmentary crossrsecUonal illustration of the apparatus of FIG. 
15 23d after completion of the radial expansion of the expandable tubuliar member. 

FIG. 24a is a fr^mentary cross-sectionat illustration of an alternative 
embodiment of an apparatus and method for coupling an expandable tubular 
member to a preexisting stnictira positioned within a wellbore casir^g and an Open 
hole weUbore section. 

20 FIG. 24b is a fragmentary cross-sectional illustration of the apparatus of FIG. 

24a after releasing the packer. 

FIG. 24c is a fragmentary cross-sectional illustration of the apparatus of FIG. 
24b after extruding the expandable tubular member off of the expansion cone. 

FIG. 25a is a fragmentary cross-sectional illustration of an alternative 
25 embodiment of an apparatus and method for coupling an expandable tubular 
member to a preexisting structure positioned within a wellbore casing arxl an open 
hole welll)ore section. 

FIG. 25b is a fragmentary cross-sectional illustration of the apparatus of FIG. 
25a after injecting a quantity of a fluidic material into the expandable tubular 
30 member having a higher density ttian the fluid within the preexisting struchire 
outside of the expandable tubular member. 

FIG. 25c is a fragmentary cross-sectional illustration of the apparatus of FIG. 
25b after extruding \he expandable tubular member off of the expansion cone. 
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FIG. 26a is a fragmentary ooss-sectional illustration of an alternative 
emtxxjiment of an apparatus and method for coupling an expandable tubular 
memt>er to a preexisting structure. 

FIG. 26b is a fragmentary cross-sectional illustration of the apparatus of FIG. 
26a after the Initiation of the radial expansion process. 

FIG. 26c is a fragmentary cross-sectional illustration of the completion of the 
radial expansion process using the apparatus of FIG. 26b. 

FIG. 27 is a flow chart illustration of a prefenred embodiment of a method of 
coupling an expandable tubular to a preexisting stmcture. 

FIG. 28 is a cross-sectional lilustratlon of an expandable tubular coupled to a 
preexisting structure using an expansion cone. 

FIG. 29 is a cross*sectional illustration of the subsequent application of radiai 
pressure to the expandable tubular member of FIG. 28. 

Detailed Description 

A method and apparatus for coupling tubular members to a preexisting 
structure is provided. In a pr^nred embodiment, the tubular members are coupled 
to the preexisting staicture by radially expanding the tubular members into contact 
with the preexisting structure. In a preferred ertibodiment, ttm tubular members are 
radially expanded by anchoring one end of the tubular membere to the preexisting 
structure and then pulling an expansion cone through the tubular members. In this 
manner. Vhe tubular members are radially expanded and coupled to the preexisting 
structure. 

Refemng initially to FIGS, la, lb, 1c Id. 1e, 1f and 1g, a preferred 
embodiment of a method and apparatus for coupling an expandable tubular member 
to a preexisting structure will be described. Refening to Fig. 1a, a wellbore casing 
100 is positioned within a subten^nean formation 105. The wellbore casing 100 
may be positioned in any orientation from the vertical direction to the horizontal 
direction.. The wellbore casing 100 further includes one or more openings 110 that 
may have been the result of unintentional damage to tt^ wellbore casing 100, or 
due to a prior perforatim or fracturing operation performed upon the sunounding 
subterranean fomiation 105. As will be recognteed by persons ha^^ng ordinary skil! 
in the art, the openings 110 can adversely affect the subjsequent operation and use 
of the wellbore casing 100 unless they are sealed off. 

In a (deferred embodiment, an apparatus 115 Is utilized to seal off ttie 
openings 110 In ttte wellbore casing 100. More generally, the apparatus 115 is 
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preferably utilized to fcmn or repair welltxsre casings, pipelines, or structural 
supports. 

The app£U3tus 115 preferably includes a first support member 120, a second 
support member 125. an expansion cone 130. an anchoring device 135. and 
5 expandable tubular nnember 140, and one or more sealing merrtbers 145. 

The first support member 120 is preferably adapted to be coupled to a 
surface location. The first support member 12(Ms further coupled to the anchoring 
device 135. The first support member 120 is preferably adapted to convey 
pressurized fluidic materials and/or electrical current and/or communication signals 
10 from a surface location to the anchoring device 135. The first support member 120 
may, for example, be conventional commercially available slick wire, braided wire, 
coiled tulE)ing. or drilling stock material. - 

The second support member 125 is preferably adapted to be coupled to a 
surface k)catk>n. The second support member 125 is further coupled to the 
15 expanston cone 130. The second support member 125 is preferably adapted to 
permit the expanston cone 130 to be axialiy displaced relative to the first support 
member 120. The second support member 125 may, for example, be conventional 
commerdaily available slick wire, brakled ^re, coiled tubing, or drilling stock 
material. 

20 The expanston cone 130 is coupled to the second support nrmmber 125. The 

expanston cone 130 is preferably adapted to radially expand the expandable tubular 
member 140 when the expansk)n cone 130 is axlally displaced relative to the 
expandable tubular member 140. In a preferred embodiment, the expansion cone 
130 is provktod substantially as disctosed in one or more of the following: (1) U.S. 

25 utility patent applicatton serial no. 09/454,139, attorney docket no. 25791.3.02, filed 
on 12/3/1999, which claimed the benefit of the filing date of U.S. provlsk>nal patent 
application no. 60/1 1 1.293. attomey docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent applicatton serial no. 09/510,913, attomey docket no. 25791.7.02. filed 
on 2/23/2000, v^ich claimed the benefit of the filing date of U.S. provistonal 

30 application no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent application 
serial nc. 09/502.350, attomey docket no. 25791.8.02, filed on 2^10/2000. whldt 
claimed the benefit of the filing date of U.S. provistonal application no. 60/119,611. 
attomey docket no. 25791.8; (4) U.S. utility patent applicatton serial no. 09/440,338. 
attomey docket no. 25791.9.02, filed on 11/15/1999. which daimed ttie benefit of 

35 the filing date of U.S. prD>^lonal applicatton no. 60/108,558, attomey docket no. 
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25791.9, filed on 11/16.1998; (5) U.S. provisional patent application no. 60/183,546, 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523.460, attorney docket 
no. 25791.11.02. filed on 3/10/2000. which claimed the t>enefit of the filing date of 
U.S. provisional application no! 60/124,042, filed on 3/11/1999; (7) U.S. utility patent 
5 application no. 09/512,895, attorney docket no. 25791.12.02, filed on 2/24/2000, 
which daimed the benefit of the filing dates of U.S. provisional application no. 
60/121,841, attorney dodcet no. 25791.12, filed on 2/26/1999 and U.S. provisiondl 
appncatk>n no. 60/154,047, attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility application no. 09/511,941, attorney docket no. 25791.16.02. filed on 

10 2/24/2000, which claimed the benefit of the filing date of U.S. provisional serial no. 
60/121.907, attorney docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588.946, attorney docket no. 25791.17.02. filed on June 7, 2000, 
which claimed the benefit of the filing date of U.S. provisional patent application 
serial no. 60/137.998, attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 

15 utility patent application no. 09/559,122, attorney docket no. 25791.23.02, filed on 
4/26/2000, which claimed the benefit of the filing date of U.S. provlstonal application 
no. 60/131.106. attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provistonal application no. 60/146,203, attorney docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provistonal applicatton no. 60/143,039, attorney docket no. 

20 25791.26, filed on 7/9/1999; (13) U.S. provistonal patent applicatton serial no. 
60/162,671. attorney docket no. 25791.27, fited on 11/1/1999; (14) U.S. provistonal 
applicatton no. 60/159,039, attorney docket no. 25791.36. fited on 10/12,1999; (15) 
U.S. provisional patent applicatton no. 60/159,033, attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165,228, 

25 attorney docket no. 25791.39. fited on 11/12/1999, the disctosures of which are 
incorporated herein by reference. 

The anchoring device 135 is coupled to the first support member 120. The 
anchoring device 135 is preferably adapted to be controllably coupled to the 
expandable tubular member 140 and the wellbore casing 100. In this manner, the 

30 anchoring device 135 preferably controllably anchors the expandabte tubular 
member 140 to the wellt>or6 casing 100 to facilitate the radial expansion of the 
expandable tubular member 140 by the axtel displacement of the expansion cone 
130. In a preferred emtxxliment. the anchoring device 135 includes one or more 
e)Q>andable elements 150 that are adapted to oontrollabty extend from the body of 

35 the anchoring device 135 to engage both the expandabte tubuter member 140 and 
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the wellbOTB casing 1(X). In a preferred embcxliment, the expandable elements 150 
are actuated using fluidic pressure. In a preferred emtxxliment. the anchoring 
device 135 Is any one of ttte hydraulically actuated packers convnerdally available 
from Halliburton Energy Services or Baker-Hughes. 

5 The expandable tubular member 140 is removably coupled to the expansion 

cone 130. The expandable tubular member 140 is further preferably adapted to be 
removably coupled to the expandable element 150 of the andioring device 135. In 
a preferred embodiment, the expandable tubular member 140 includes one or more 
anchoring windows 155 for permltBng the expandable elements 150 of the 

10 anchoring device 135 to engage the wellbore casihg 100 and the expandable 
tubular member 140. 

In a preferred embodiment, the expandable tubular member 140 further 
includes a bwer section 160, an intemnediate section 165, and an upper section 
170. In a preferred embodiiront, the tower sectk>n 160 includes the anchoring 

15 windows 155 in order to provide anchoring at an end portion of the expandable 
tubular member 140. In a preferred embodiment, the wall thickness of the lower and 
Intemnediate sections. 160 and 165, are less than ttie wall thickness of the upper 
sectton 170 In order to optimally couple the radially- expanded portion of the 
expandable tubular member 140 to the wellbore casing 100. 

20 In a preferred embodiment, the expandable tubular member 140 is further 

provided substantially as dlsctosed in one or more of the following: (1) U.S. utility 
patent applteation serial no. 09/454,139, attorney docket no. 25791.3.02. flleb on 
12/3/1999. which claimed the benefit of the filing date of U.S. proviskmal patent 
appllcatton no. 60/111.293, attomey docket no. 25791.3, filed on 12/7/1998; (2) U.S. 

25 utility patent application serial no. 09/510.913, attomey docket no. 25791.7.02, filed 
on 2/23/2000. which claimed the benefit of the filing date of U.S. provisional 
application no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent application' 
serial no. 09/502.350, attomey docket no. 25791.8.02. filed on 2/10/2000. which 
dabned the benefit of the filing date of U.S. provisional application no. 60/119,611. 

30 attomey docket no. 25791 .8; (4) U.S. utility p^atent applicatton serial no. 09/440.338, 
attorney docket m. 25791.9.02, filed on 11/15/1999, which claimed the benefit of 
the filing date of U.S. provisional application no, 60/108,558. attomey docket no. 
25791.9, filed on 11/16.1998; (5) .U.S. provisional patent application no. 60/183.546, 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523.460, attomey docket 

35 no. 25791.1 1.02. filed on 3/10/2000, which claimed the benefit of the filing date of 
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U.S. provisional application no. 60/124,042. filed on 3/11/1899; (7) U.S. utility patent 
application no. 09/512,895, attorney docket no. 25791.12.02, filed on 2/24/2000, 
which claimed the twnefit of the fifing dates of U.S. provisional application no. 
60/121,841. attorney docket no. 25791.12, filed on 2^26/1999 and U.S. provistonal 
applteatkm no. 60/154.047, attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility appllcatton no. 09/511,941, attorney docket no. 25791.16.02. filed on 
2/24^000. which claimed the t)eneflt of the filing date of U.S. provistonal serial no. 
60/121,907. attorney docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588,946, attorney docket no. 25791.17.02, filed on June 7, 2000, 
whteh claimed the benefit of the filing date of U.S. provisional patent applicatbn 
serial no. 60/137,998. attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559,122, attorney docket no. 25791.23.02, filed on 
4/26/2000. which dabned the t)eneflt of the filing date of U.S. provisional appllcatk)n 
no. 60/131.166. attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provisional appltoatlon no. 60/146.203. attorney docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provisional applicatkm no. 60/143,039. attorney docket no. 
25791.^. filed on 7/9/1999; (13) U.S. provistonal patent appUcatton serial no. 
60/162.671, attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provistohal 
appitoatipn no. 60/159.039. attorney docket na 25791.36. filed on 10/12,1999; (15) 
U.S. provisional patent applicatton no. 60/159,033, attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provistonal patent application no. 60/165.228, 
attorney docket no. 25791.39. filed on 11/12/1999. the disctosures of which are 
incorporated herein reference. 

The sealing memtwrs 145 are coupled to the outer surface of the upper 
portton 170 of the expandat)ie tubular member 140. The sealing members 145 are 
pr^erably adapted to engage and fiuidldy seal the interface between the radially 
expanded expandable tubular member 140 and the wellbore casing 100. In a 
preferred embodiment, the apparatus 115 includes a plurality of sealing members 
145. In a preferred embodiment, the sealing members 145 surround and isolate the 
opening 110. 

As illustrated fn FIGo la, the apparatus 1 15 is preferably positioned within the 
wellbore casing 100 with the expandable tubular member 140 positioned in 
opposing reiatton to the opening 110. in a preferred embodiment, the apparatus 
115 indudes a plurality of sealing members 145 ttiat are petitioned above and 
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beldw the opening 110. In this mariner, the radial expansion of the expandable 
tubular member 140 optimally fluididy isolates the opening 110. 

As illustrated in FIG. lb, the apparatus 115 is then anchored to the weilbore 
casing 100 using the anchoring device 135. In a preferred embodiment the 

5 anchoring device 135 is pressurized and the expandable element 150 is extended 
from the anchoring device 135 through the corresponding anchoring window 155^ in 
the expandable tubular member 140 into intimate contact with the weilbore casing 
100. In this manner, the lower sedion 160 of the expandable tubular member 140 is 
removably coupled to the weilbore casing 1 00. 

10 In an alternative embodiment, a compressible cement and/or epoxy is then 

injected into the annular space between the unexpended portion of the tubular 
member 140 and the weilbore casing 100. The compressible cement and/or epoxy 
is then permitted to at least partially cure prior to the initiation of the radial expansion 
process. In this manner, an annular structural support and fluidic seal is provided 

15 around ttte tubular member 140. 

As illustrated in FIG. Ic, the expansion cone 130 is then axlally displaced by 
applying an axial force to the second support member 125. In a preferred 
embodiment, the axial displacement of the expansion cone 130 radial^ expands the 
expandable tubular member 140 into intimate contact with the walls of the weilbore 

20 casing 100. 

In an alternative embodiment, as illustrated in FIG. Id, the axial 
displacement of the expansion cone 130 is enhanced by injecting a pressurized 
fluidic mateirial Into the annular space between the first supportmember 120 and the 
second support member 125. In this manner, an upward axial force is applied to the 
25 lower annular fece of the expansion cone 130 using the pressurized fluidic rriaterial. 
In this manner, a temporary need for increased axial force during the radial 
expansion process can be easily satisfied. 

As illustrated in RGS. 1e, If, and 1g, after the expandable tubular member 
140 has been radially expanded by the axial displacement of the expansion cone 
30 130, the first support member 120 and the anchoring device 135 are preferably 
removed from expandable tubular member 140 by de-pressurizing the anchoring 
device 135 and then lifting the first support member 120 and anchoring device 135 
from the weilbore casing 1 00. 

As illustrated in FIG. 1g, in a preferred embodiment the opening 110 In the 
35 weilbore casing 100 is sealed off by the radially expanded tubular nrmmber 140. In 
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thb manner, repairs to the wellbore casing 100 are optimally provided. More 
generally, the apparatus 115 is used to repair or form wellbore casings, pipelines, 
and structural supports. 

Referring to FIGS. 2a, 2b, 2c 2d. 2e and 2f. an altemative embodiment of a 
method and apparati^ for coupling an expandable tubular member to a preexisting 
structure will be described. Refemng to Fig. 2a, a wellbore casing 200 and an open 
hole wellbore section 205 are positioned within a subterranean formation 210. The 
wellbore casing 200 and the open hole wellbore section 205 may be positioned in 
any orientation from the vertical direction to the horizontal direction. 

In a prefenred embodiment, an apparatus 215 Is utilized to couple an 
expandable tubular nriember to an end portion of the wellbore casing 200. In this 
manner, the open hole wellbore section 205 is provided with a cased portion. More 
generally, the apparatus 215 is preferably utilized to fonn or repair wellbore casings, 
pipelines, or structural supports. 

The apparatus 215 preferably includes a first support member 220, a second 
support member 225, an expansion cone 230. an anchoring device 235, an 
expandable tubular member 240, one or more upper sealing members 245, one or 
more tower sealing members 250, and a flexible coupling element 255. 

The first support member 220 is preferably adapted to be coupled to a 
surface location. The first support merhber 220 is further coupled to the anchoring 
device 235. The first support niember 220 Is preferably adapted to convey 
pressurized fluidic materials and/or electrical currant and/or communication signals 
from a surfiaoe location to the anchoring device 235. The first supped member 220 
may, for example, be conventional commercially available slick wire, braided wire, 
coiled tubing, or drilling stock material. 

The second support member 225 Is preferably adapted to be coupled to a 
surface locatton. The second support member 225 is further coupled to the 
expansion cone 230. The second support member 225 is preferably adapted to 
penmit the expansion cone 230 to be axlalty displaced relative to the first support 
member 220. The second support member 225 may, for example, be conventbnal 
OTrnmerdally available slide wire, brakJed wire, ojlted tubing, or drilling stock 
nr)aterial.>^ 

In an altemative embodiment, the support member 220 is telescopically 
coupled to the support member 225, and the support member 225 is coupled to a 
surface support structure. 
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The expansion oone 230 is coupled to the second support member 225. The *^ 
expansion cone 230 Is preferably adapted to radially expand the expandable tubular 
member 240 when the expansion cone 230 Is axially displaced relative to the ^ 
expandable tubular member 240. In a preferred embodiment, the expansion cone 
5 230 is provided substantially as disclosed in one or more of the following: (1) U.S. 
uttlfty patent application serial no. 09/454,139, attorney docket no. 25791 .3.02, filed 
on 12/^1999, which claimed the benefit of the filing date of U.S. provisional patent ^ 
appKcation no. 60/111,293, attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510,913, attorney docket no. 25791.7.02, filed ^ 

10 on 2/23/2000, whtoh claimed the benefit of the filing date of U.S. provisional 
appKcation no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350, attorney docket no. 25791.8.02, filed on 2/10/2000, which 
claimed the benefit of the filing date of U.S. provisional application no. 60/119,611, 
attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440,338, 

15 attorney docket no. 25791.9.02, filed on 11/15/1999, which claimed the benefit of 

the filing date of U.S. provistonal application no. 60/108,558. attorney docket no. ^ 
25791 .9. filed on 1 1/16.1998; (5) U.S. provisional patent application no. 60/183,546, 
filed on 2/18/2000; (6) U.S. utility patent applicatton no. 09/523,460. attorney docket 
no. 25791.1 1.02. filed on 3/10/2000, which claimed the benefit of the filing date of 

20 U.S. provisional applicafion no. 60/124.042. filed on 3/1 1/1999; (7) U.S. utility patent -i 
applicatton no. 09/512,895. attorney docket no. 25791.12.02, filed on 2/24/2000, 
whk:h claimed the benefit of ttie filing dates of U.S. provisional applicatton no. 
60/121.841. attorney docket no. 25791.12, filed on 2/26/1999 and U.S. provisk}nal 
application no. 60/154.047. attomey docket no. 25791.29. filed on 9/16/1999; (8) ^ 

25 U.S. utility applicafion no. 09/511.941. attomey docket no. 25791.16.02, filed on 

2/24/2000, whteh claimed ttie benefit of ttie filing date of U.S. proviskxidi serial no. ^ 
60/121,907, attomey docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
applicatton no. 09/588,946. attomey docket no. 25791.17.02, filed on June 7, 2000, 
which claimed the benefit of Uie filing date of U.S. provisional patent applicatkm 

30 serial no. 60/137,998, attomey docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559,122, attomey dodcet no. 25791.23.02, filed on 
4/26/2000, which claimed the benefit of the filing date of U.S. provisional application 
no. 60/131,106, attomey docket rw. 25791.23, filed on 4/26/1999; (11) U.S. 
pro\rfsional application no. 60/146,203. attorney docket no. 25791.25. filed on 

35 7/29/19M; (12) U.S. provisional appiicatic^ no. 60/143,039. attomey dodcet no. 
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^ 25791.26, filed on 7/9/1999; (13) U.S. provisional patent application serial no. 

60/162.671, attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provisional 
I- appfication no. 60/159,039, attorney docket no. 25791.36, filed on 10/12,1999; (15) 

U.S. provlstonal patent applk:atk>n no. 60/159,033, attorney docket no. 25791.37, 
P 5 filed on 10/12/1999; and (16) U.S. provisional patent applicatton no. 60/165,228, 

attorney docket no. 25791.39. filed on 11/12/1999. the disck)sures of which are 
^ incorporated herein by reference. . 

The anchoring de\^ce 235 is coupled to the first support niemt)er 220. The 
^ anchoring device 235 is preferably adapted to be confrollably coupled to the 

10 expandable tubular member 240 and the open hole wellbore section 205. In this 
manner, the anchoring device 235 preferably controllably anchors the expandable 
tubular member 240 to t^ open hole wellbore section 205 to facilitate the radial 
expanston of the expandable tubular member 240 by the axial displaceiDent of the 
expanston oone 230. In a preferred embodiment the anchoring device 235 Includes 
IS one or more expandable elements 260 that are adapted to controllably extend from 
^ the body of the anchoring de^ 235 to engage both the flexible coupUng elennent 

255 and the open hole wellbore section 205. In a preferred embodiment, ttie 
^ expandable elements 260 are actuated using fluklic pressure. In a preferred 

embodiment, the anchoring devtee 235 Is any one of ttie hydraulically actuated 
20 packers conrtmerdally available from Halliburton Energy Services Baker-Hughes. 

The expandable tubular member 240 is removably coupled to the expansion 
^ oone 230. The expandable tubular member 240 is further preferably coupled to the 

'flexible coupling element 255. 
^ In a preferred embodiment, the expandable tubular member 240 further 

25 includes a k>wer section 265, an intermediate section 270, and an upper $ectk)n 
^ 275. In a prefenred embodiment, the lower sectton 265 is coupled to the flexible 

coupling element 255 in order to provkie anchoring at an end portton of the 
expandable tubular member 240. In a preferred embodiment, the wail thickness of 
the lower and intermediate sections, 265 and 270, are less than the wall thickness of 
30 the upper section 275 in order to optimally couple the radially expanded portion of 
P the expandable tubular member 240 to the wellbore casing 200 and the open hole 

wellbore section 205. 

^ In a preferred embodiment, the expandable tubular member 240 is further 

provMed substantially as disclosed In one or rmre of the following: (1) U.S. utility 
p 35 patent application serial no. 08/454,139, attorney dodcet no. 25791.3.02. filed on 
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12/3/1999, which daimed the tenefit of the filing date of U.S. provisional patent 
appTication no. 60/111,293. attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510,913, attonney docket no. 25791.7.02. filed 
on 2/23/2000, which claimed the benefit of the filing date of U.S. provlstonal 
5 application no. 60/121.702, filed on. 2/25/1999; (3) U.S. utility patent applicatkxi 
serial no. 09/502,350, attorney docket no. 25791.8.02, filed on 2/10/2000, which 
claimed the t)enefit of the filing date of U.S. pro\4sk)nal application no. 60/119,611, 
attorney docket no. 25791.8; (4) U.S. utility patent appltoation serial no. 09/440,338, 
attorney docket no. 25791.9.02, filed on 11/15/1999. which daimed the t>enefit of 

10 the filing date of U.S. provisional application no. 60/108,558. attomey docket no. 
' 25791.9, filed on 11/16.1998; (5) U.S. provisk>nal patent application no. 60/183.546, 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523,460. attomey docket 
no. 25791.11.02. filed on 3/10/2000, which claimed the benefit of the filing date of 
U.S. provisional application no. 60/124.042, filed on 3/11/1999; (7) U.S. utility patent 

IS appiicatton no. 09/512,895, attomey docket no. 25791.12.02, filed on 2/24/2000, . 
which daimed the benefit of the filing dates of U.S. provisk>nal appticatton no. 
60/121,841. attomey docket no. 25791.12. filed on 2/26/1999 and U.S. provisional 
application no. 60/154.047, attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility application no. 09/511,941, attomey docket no. 25791.16.02, filed on 

20 2/24/2000, which claimed the benefit of the filing date of U.S. provisional serial no. 
60/121.907, attomey docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility paterit 
applicatton no. 09/588,946, attomey docket no. 25791.17.02, filed on June 7. 2000, 
which claimed the benefit of the filing date of U.S. provisk)nal patent application 
serial no. 60/137,998. attomey docket no. 25791.17, filed on 6/7/1999; (10) U.S. 

25 utility patent application no. 09/559,122, attorifiey docket no. 25791.23.02, filed on 
4/26/2000, which daimed the benefit of the filing date of U.S. provisk>nal applicatton 
no. 60/131,106, attomey docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provisk>nal application no. 60/146,203. attomey docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provisk>nal application no. 60/143,039, attomey docket no. 

30 25791.26, filed on 7/9/1999; (13) U.S. provisional patent application serial no. 
60/162.671, attomey docket nc. 25791.27. filed or^ 11/1/1 999; (14) U.S. provisional 
applicatton no. 60/159,039, attomey docket no. 25791.36, filed on 10/12,1999; (15) 
U.S. provisional patent application no. 60/159,033. attomey docket no. 25791.37, 
filed on 10/12/19%; and (16) U.S. provisional patent application no. 60/165,228, 
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attorney docket no. 25791.39. filed on 11/12/1999, the disdosures of which are 
incorporated herein by reference. 

The upper sealing meml)ers 245 are coupled to the outer surface of the 
upper portion 275 of the expandat>le tubular member 240. The upper sealing 
members 245 are preferably adapted to engage and fluidicly seal the interfeoe 
between the radially expanded expandable tubular member 240 and the wellbore 
casing 200. In a preferred embodiment, the apparatus 215 includes a phjrality of 
upper sealing members 245. 

The lower sealing members 250 are coupled to the outer surface of . the 
upper portion 275 of the expandable tubular member 240. The lower sealing 
members 250 are preferably adapted to engage and fluidicly seal the interface 
belwem the ladiaiiy Expanded expandable tubular member 240 and the open 
weilbore section 205; In a preferred embodiment, the apparatus 215 includes a 
pluralify of lower sealing members 250. 

The flexible coupling element 255 is coupled to the lower portion 265 of the 
expandable tubular membw 240. The flexible coupling element 255 Is preferably 
adapted to radially expanded by the anchoring device 235 Into engagement within 
the walls of the open hole weUbore section 205. In this manner, the lower portion 
285 of the expandable tubular member 240 Is coupled to the walls of the open hole 
weNbore section 205. In a preferred embodiment, the flexible coupling element 255 
Is a slotted tubular member. In a prefenred embodiment, the flexible coupling 
element 255 includes one or more hook elements for engaging the wails of the open 
hole weilbore $ectk>n 205. 

As illustrated In FIG. 2a, the apparatus.215 is preferably positioned with the 
expandable tubular member 240 poSittoned In overlapping relatton with a portton of 
the weilbore casing 200. In this manner, the radially expanded tubular member 240 
Is coupled to the Iwrer portton of the weilbore casing 200. In a preferred 
embodiment,, the upper sealing members 245 are positioned in opposing relation to 
the lower portton of the weilbore casing 200 and the lower sealing members 250 are 
posifoned in opposing relation to the wails of the open hole weilbore sectton 205. In 
this manner^ the Interface between the radially expanded tubular member 240 and 
the weilbore casing 200 and open hole weilbore section 205 is optimally fluldidy 
sealed. 

As illustrated In FIG. 2b, the apparatus 215 is then andwred to the open 
hole weilbore sectton 205 using the anchoring device 235. In a prefened 
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embodiment, the anchoring device 235 is pressurized and the expandable element 
260 is radially extended from the anchoring device 235 causing the flexible coupling 
element 255 to radially expand into intimate contad with the walls of the open hole 
wellbore section 205. In this manner, the lower section 265 of the expandable 
5 tubular member 240 is removably coupled to the walls of the open hole wellbore 
section 205. 

In an alternative embodiment a compressible cement and/or epoxy is then 
injected into the annular space between the unexpanded portion of the tubular 
member 240 and the wellbore casing 100 and/or the open hole wellbore section 
10 205. The compressible cement and/or epoxy is then permitted to at least partially 
cure prior to the initiation of the radial expansion process. In thi& manner, an 
annular structural support and fkiidic seal is provided around the tubular member 
240. 

As illustrated in FIG. 2c the expansion cone 230 is then axiaily displaced by 

15 applying an axial force to the second support .member 225. In a preferred 
embodiment, the axial displacement of the expansion cone 230 radially expands the 
expandable tubular mdmber 240 into intimate contact with the walls of the open hole 
wellbore secUon 205. 

In an alternative embodiment, as illustrated in FIG. 2d, the axial 

20 displaoement of the expansion cone 230 is enhanced by injecting a pressurized 
fluldic nrmterial into the annular space between the first support member 220 and the 
second support member 225. In thto manner, an upward axial force is applied to the 
lower annular face of the expansion cone 230 using the pressurized fluidic material. 
In this manner, a temporary need for increased axial force during the radial 

25 expansion process can be easily satisfied. 

As illustrated in FIGS. 2e and 2f, after the expandable tubular member 240 
has been radially expanded by the axial displacement of the expansion cone 230, 
the first support member 220 and the anchoring device 235 are preferably removed 
from expandable tubular member 240 by de-pressurizing the anchoring device 235 

30 ar^l then lifting the first support member 220 and anchoring device 235 from the 
wellbore casing 200 and the open hole wellbore section 205. 

Referring to FIGS, 3a. 3b, 3c, and 3d, an alternative embodiment of a 
method and apparatus fiDr coupling an expandable tubular member to a preexsting 
structure will be described. Referring to Fig. 3a, a wellbore casing 300 is positioned 

35 yNfMn a subterranean fomnation 305. The wellbore casing 300 may be positioned in 
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any orientation from the verticat direction to the horizontal direction. The wtilbore 
casing 300 further includes one or more openings 310 that may have been the result 
of unintentionat damage to the weilbore ca^ 300, or due to a prior perforation or 
fracturing operation performed upon the sunounding sut^teiranean fbnnation 305. 
As will t>e recognized by persons having ordinary slull in the art, the openings 310 
can adversely affect the 8ut)8equent operation and use oif the.weiUxm casing 300 
unless they are sealed off. 

In a prefened emtxxliment, an apparatus 315 is utilized to seal off the 
openings 310 in the weilbore casing 300. More generally, the apparatus 315 is 
preferably utilized to fonfn or repair weilbore casings, pipelines, or stnictural 
supports. 

The apparatus 315 preferably includes a support member 320, an expansion 
cone 325, an anchoring device 330, an expandable tubular member 335, and one or 
more seaOng members 340. 

The support member 320 is pr^erably adapted to be coupled to a surface 
location. The support member 320 is further coupled to the .expansion cone 325 
and the anchoring device 330. The support member 320 is preferably adapted to 
convey pressurized ftuidic materials and/or electrical cunnsnt and/or communication 
signals from a surface location to the anchorfrig device 330. The support member 
320 may. fof example, be conventional commerdaiiy available slick wire, braided 
wire, coiled tubing, or drilling slock material. 

•The ncpanskm cone 325 is coupled to the support member 320. The 
expansion cone 325 is preferably adapted to radially expand the expandable tubular 
member 335 when the expanskwi oone 325 is axially displaced relative to the 
expandable tubular member 335. in a preferred embodiment, the expansion cone 
325 is provided substantially as disdbsed in one or more of the following: (1) U.S. 
utility patent appiicatton serial no. 09/454,139, attorney docket no. ^791.3.02. filed 
on 12/3/1999. which claimed the benefit of the filing date of U.S. provisional patent 
application no. 60/111,293. attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utinty patent application serial no. 09/510,913. attorney docket no. 25791.7.02. filed 
on 2/23/2000. which claimed the benefit of the filing date of U.S. provisional 
application no. 60/121,702. filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502.350. attorney docket no. ,25791.8.02. filed on 2/10/2000, which 
dalmed the benefit of the filing date of U.S. provisional application no. 60/1 19.61 1, 
attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440,338, 

31 



attorney docket no. 25791.9.02, filed on 11/15/1999. which claimed the twneflt of 
the filing date of U.S. provisional application no. 60/108,558, attorney docket no. 
25791.9. filed on 11/16.1998; (5) U.S. provistonal patent applteatkm no. 60/183,546. 
filed on 2/18/2000; (6) U.S. utility patent appycatlon no. 09/523.460, attorney docket 
no. 25791.11.02. filed on 3/10/2000. vwhich claimed the l)enefit of the filing date of 
U.S. provisional application no. 60/124.042. flied on 3/11/1999; (7) U.S. utility patent 
applicatton no. 09/512,895, attorney docket no. 25791.12.02. filed on 2/24/2000, 
vthkty claimed the t)enefit of the filing dates of U.S. provisional applicatton no.. 
60/121,841, attorney docket no. 25791.12, filed on 2/26/1999 and U.S. provisional 
application no. 60/154,047, attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utHity applicatton no. 09/511,941, attorney docket no. 25791.16.02. filed on 
2/24/2000. which claimed the toemfH of the filing date of U.S. provisional serial no. 
60/121.907. attorney docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
appficalton no. 08/588.946. attorney docket no. 25791.17.02. filed on June 7. 2000. 
whtoh claimed the benefit of the filing date of U.S. provfsioiial patent applicatton 
serial no. 60/137,998. attorney docket no. 2579117. filed on 6/7/1999; (10) U.S. 
utility patent applicatton no. 09/559.122. attorney docket no. 25791.23.02. filed on 
4/26/2000. whtoh claimed the ben^ the filing date of U.S. piovistonal application 
no. 60/131.106. attorney docket no. 25791.23, filed oh 4/26/1999; (11) U.S. 
provislonal application no. 60/146.203, attorney docket no. 25791.25. filed on 
7/28/1999; (12) U.S. provistonal appltoatton no. 60/143,039. attorney docket no. 
25781.26, filed on 7/8/1989; (13) U.S. provisional patent appltoation serial no. 
60/162.671. attorney ctocket no. 25781.27^ fitod on 11/1/1888; (14) U.S. provistonal 
appltoatton no. 60/158.038, attomey docket no. 25781.36. fitod on 10/12.1888; (15) 
U.S. provistonal patent applicatton no. 60/158,033. attomey docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provisional patent applicatton no. 60/165,228. 
attomey docket no. 25791.39. fitod on 11/12/1988. the disctosures of which are 
incorporated herein by reference. 

The anchoring device 330 is coupted to the support member 320 and the 
expanston cone 325. The anchoring device 335 is preferably adapted to controllably 
coupled to the expandable tubular member 335 to the weilbore casing 300. In this 
manner, the anchoring device 330 preferably controllably anchors the expandable 
tubular member 335 to the weilbore casing 300 to facilitate the radial expansion of 
the expandable tubular member 335 by the axial displacement of the expanston 
opne 325. In a preferred emtwdiment the anchoring devtee 330 includes one w 
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more expandable elements 345 that are adapted to controilably extend from the 
body of the anchoring device 330 to radially displace corresponding engagement 
elements 350 provided in the expandable tubular member 335. In a preferred 
embodiment, the radial displacement of the engagement elements 350 couples the 
expandable tubular member 335 to the weiibore casing 300. In a prefened 
embodinwnt, the expandable elements 345 are pistons that are actuated using 
flukJic pressure. In a prefened embodiment, the anchoring device 330 Is any one of 
the hydraulically actuated anchoring devices commertialiy available from Halliburton 
Energy Ser>rfces or Baker-Hughes. 

In an altemative embodiment, the expandable elements 345 are explbsive 
devices that controilably generate a radially directed explosive force for radially 
displadng the engagement elements 350. in a preferred embodiment, the explosive 
expandable elements 345 are shaped explosive charges commercially available 
from HaiUMirton Energy Services. 

The expandable tubular member 335 is rembvabiy coupled to the expansion 
cone 325. in a prefisnvd embodiment, the expandable tubular member 335 includes 
one or more engagerimnt devices 350 that are adapted to be radialiy displaced by 
the anchoring device 330 into engagement vvith the waHs of the weiibore casing 300. 
in this manner, the expandable tubular member 335 is coupled to the weiibore 
casing 300. In a preferred embodiment, the engagement devices 350 include teeth 
for biting into the surfece of the weiibore casing 100. 

In a preferred embodiment, the expandable tubular mentber 335 further 
includes a lower section 355, an intennediate section 360. and an upper section 
365. in a prefened embodiment, the lower section 355 includes the engagement 
device 350 in order t6 provide anchoring at an end portion of the expandable tubular 
mentber 335. In a prefened embodiment the wall thidtness of the lower and 
intennediate sections. 355 and 360, are less than the wall thickness of the upper 
section 365 in order to optimally couple the radialiy expanded portkm of the 
expandable tubular member 335 to the weiibore casing 300. 

In a preferred embodiment, the expandable tubular member 335 Is further 
provMed substantiaily as disclosed in one or more of the following: (1) U.S. utility 
patent application serial no. 08/454.139, attorney docket no. 25791.3.02. filed on 
12/3/1999. v<^ich claimed the benefit of the filing date of U.S. provistonal patent 
application no. 60/111.293. attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utility patmt appiteatkm serial no. 09/510.913. attorney docket no. 25791.7.02. filed 
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on 2^3/2000, which claimed the benefit of the filing date of U.S. provisional 
application no. 60/121 J02, filed on 2/25/1990; (3) U.S. utility patent application 
serial no. 09/502,350. attorney docket no. 25791.8.02. filed on 2/10/20(X), which 
claimed the t>enefit of the filing date of U.S. provisional application no. 60/119,611, 

5 attorney dodcet no. 25791.8; (4) U.S. utility patent application serial no. 09/440.338. 
attorney docket no. 25791.9.02, filed on 11/15/1999, which daimed the benefit of 
the filing date of U.S. pmv^ional application no. 60/108,558, attorney docket no. 
25791.9, filed on 11/16.1998; (5) U.S. provisional patent applicatton no. 60/183,546, 
filed on 2/18/2000; (6) U.S. utility patent applicatton no. 09/523,460, attorney docket 

10 no. 25791.11.02. filed on 3/10/2000, which claimed the benefit of the filing date of 
U.S. provisional application no. 60/124,042, filed on 3/1 1/1999; (7) U.S. utility patent 
appik^ation no. 09/512,895, attorney docket no. 25791.12.02, filed on 2/24/2000, 
which claimed the benefit of the filing dates of U.S. provisional application no. 
60/121,841, attorney docket no. 25791.12, filed on 2/26/1999 and U.S. provisional 

15 application no. 60/154,047, attorney docket no. 25791.29, fited on 9/16/1999; (8) 
U.S. utility application no. 09/511,941, attorney docket no. 25791.16.02, fited on 
2/24/2000, which daimed the benefit of the filing date of U.S. provistenal serial no. 
60/121.907. attorney docket no. 25791.16, fited on 2/26/1999; (9) U.S. utility patent 
applicatkm no. 09/588.946. attorney docket no. 25791.17.02, fited on June 7, 2000, 

20 which daimed the benefit of the filing date of U.S. provistonal patent application 
serial no. 60/137.998, attorney docket no. 25791.17. fited on 6/7/1999; (10) U.S. 
utlRty patent appllcatton no. 09/559,122, attorney docket no. 25791.23.02, fited on 
4/26/2000, which daimed the benefit of the filing date of U.S. provisional application 
no. 60/131,106, attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 

25 provisional applicatk)n no. 60/146,203. attorney docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provistonal applteatten no. 60/143,039, attorney docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provistonal patent application serial no. 
. 60/162,671. attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provistonal 
applicatton no. 60/159.039. attorney docket no. 25791.36, filed on 10/12.1999; (15) 

30 U.S. provisional patent application no. 60/159,033, attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provisional patent application no. 80/165.228, 
attorney docket no. 25791.39, filed on 11/12/1999, the disdosures of which are 
incorporated herein by reference. 

The seaiir)g members 340 are coupled to the outer surteoe of ^ upper 

35 portton 365 of the expandabte tubular member 335. The sealing memt>ers 340 are 
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preferably adapted to engage and fluidicly seal the Int^ce between the r^iaiiy 
expanded expandable tubular member 335 and the wetibore casing 300. In a 
preferred embodiment the apparatus 315 Includes a plurality of sealing members 
340. In a prsfenred embodiment, the sealing members 340 surround and isolate the 
opening 310. 

As illustrated In FIG. 3a, the apparatus 315 is preferably positioned within the 
wellbore casing 300 with the expandable tubular member 335 positioned In 
oppMing relation to the opening 310. In a preferred embodiment, the apparatus 
315 includes a plurality of sealing members 340 that are positioned above and 
below the opening 310. Jn this manner, the radial expansion of the expandable 
tubular member 335 optimally fluidicly isolates the opening 31 0. 

As illustrated in FIG. 3b, the expandable tubular member 335 of the 
apparatus 315 Is then anchored to the wellbore casing 300 using the anchoring 
device 330. In a preferred^ embodiment, the anchoring device 330 is pressurized 
and the expandable element 345 is extended from the anchoring device 330 and 
radially displaces the corresponding engagement elements 350 of the expandable 
tubular member 335 into intimate contact with the wellbore casing 300. In this 
manner, the lower section 355 of the e)9andabie tubular member 335 is coupled to 
the wellbore casing 300. 

In an altemativa embodiment, a compressible cement and/or epoxy is then 
injected into the annular space between the unexpended portion of the tubular 
member 335 and the wellbore casing 300. The compressible cement and/or epoxy 
is then permitted to at least partially cure prior to the initiation of the radial expansion 
process. In this manner, an annular stmctural support and fluidic seal is provided 
around the tubular member 335. 

As illustrated in FIG. 3c, the anchoring device 330 is then deactivated and 
the expansion cone 325 Is axiaily displaced by applying ah axial force to the support 
member 320. In a preferred embodiment, the deactivation of the anchoring device 
330 causes the expandable elements 345 to radially retract into the anchoring 
device 330. Alternatively, the expandable elements 345 are resillently coupled to 
♦he ianchoring device ^0. In thfe manner, the expandable elements 345 retract 
automatically up6n the d6acti>ratlort of the anchoring device 330. In a preferred 
embodiment, the axial displacement of the expansion cone 325 radially expands the 
expandable tubular member 335 into Intimate contact with the ymlls of the wellbore 
casing 300. 
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As illustrated in FIG. 3cl, after the expandable tubular member 335 has been 
radially expanded by the axial displacement of the expansion cone 335, the support 
meml)er 320, expansion cone 325, and the anchoring devioe 330 are preferably 
removed from the expanded e}q}andable tubular member 335. 
5 In a preferred embodiment, the opening 310 in the wellbore casing 300 is 

sealed off by the radially expanded tubular member 335. In this manner, repairs to 
the wellbore casing 300 are optimally provided. More generally, the apparatus 315 
is used to repair or form wellbore casings, pipelines, and strudural supports. 

Referring to FIG. 4, an embodiment of a system 4(X) for applying an axial 
10 force to the expansion cones 130, 230, and 325 includes a lifting device 405, a first 
support member 410, a shock absorber 415, and a second support member 420. In 
a prefenBd embodiment, the system 400 is adapted to minimize the transfer of 
shock loads, created during the completk>n of the radial expansion of tubular 
members by the expansion cones 130, 230, and 325, to the lifting device 405. in 
15 this manner, the radial expanston of tubular menribers by the expanston cones 130, 
230 and 325 is provMed In an optimally safe nianner. 

The lifting device 405 is supported at a surface location and is coupled to the 
first support member 410. The lifting devioe 405 may comprise any number of 
oonventtonal commercially available lifting devices suitable for manipulating tubular 
20 members within a wellbore. 

The first support member 410 is coupled to the lifUng device 405 and the 
shock absort>6r 415. The first support member 410 may comprise any number of 
oonventkMial oommf rdally available support members such as, for example, coiled 
tubing, a drill string, a wireline, braided wire, or a slick line. 
25 The shock absort)er 415 is coupled to the first support member 410 and the 

second support member 420. The shock absort)er 415 is preferably adaipted to 
absorb shock toads transmitted from the second support member 420. The shock 
absort>er 415 may be any number of conventional commercially availabto shock 
absorbers. 

30 The second support member 420 is coupled to the shock absort>er 415. The 

sea>nd support m8mt}6r 42C is further preferably adapted to be coupled to one or 
more of the expansion cones 1 30, 230 and 325. 

In a preferred embodiment, during operation of the system 400, \he lifting 
devtoe applies an axial force to one of the expansion cones 130, 230 and 325 in 
35 order to radially expand tubular members. In a preferred embodlnr^nt, upon the 
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completion of the radial expansion process, when the expansion cones 130, 230 
and 325, exit the radially expanded tubular nnembers. the sudden shodc loads 
generated are absort)ed. or at least minimi»d, by the stKXk absorber 415. In this 
manner, the radial expansion of tubular members by pulling the expansion cones 
130, 230 and 325 using the lifting device 405 is provided in an optimally safe 
manner. 

Refening to FIG. 5, an embodiment of a coupling system 500 for use in the 
expandable tubular members 140, 240, and 335 will now be described. In a 
preferred embodiment, the system 500 includes an upper ring 505, a sealing 
element 510, and a lower ring 515. In a preferred embodiment, the upper ring 505, 
the sealing element 510, and the lower ring 515 are provided on the outer surfaces 
df fhe expandable tubular manors 140, 240, and 335. In this manner, when Uie 
expandable tubular members 140. 240 and 335 are radially expanded, ttie upper 
ring 505, the sealing element 510, and the lower. ring 515 engage the interior 
surface of the preexisting structure that ttie expandable tubular members 140, 240 
and 335 are coupled to. In a pr^rred embodiment, the upper and lower rings, 505 . 
and 515, penetrate ttie Interior surface of ttie preexisting structure tiiat ttie 
expandable tubular members 140, 240 and 335 are coupled to in order to optimally 
anchor ttie tubular members 140, 240 and 335 to the preexisting structure. In a 
preferred embodiment, ttie sealing elentent 510' is compressed into contact witti ttie 
interior surface of the preexisting stoicture ttiat ttie expandable tubular members 
140. 240 and 335 are coupled to in order to optimally fhiididy seal ttie interfece 
between ttie tubutar members 140. 240 and 335 and ttie preexisting stniclure. 

In a preferred embodiment, ttie upper and lower rings, 505 and 515, extend 
from ttie outer surfaces of ttie tubular members 140, 240 and 335 by a distance of 
about 1/64 to !4 inches, in a preferred embodiment, ttie upper and tomt rings, 505 
and 515, extend about 1/8' frorn the outer surfaces of ttie tubular members 140. 
240. and 335 in order to optimally engage tile preexisting structure. 

In a preferred embodiment, ttie sealing element 510 extends from ttie outer 
surfaces of the tubular members 140, 240 and 335 by a distance substantially equal 
te the extension of the upper and lower rings, 505 and 515, above the outer 
surfaces of the tubular members 140, 240 and 335. In a preferred embodin^nt, ttie 
sealing element 510 is fabricated from rubber in order to optimally fluididy seal and 
engage ttie preexisting stoicture. 
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In a preferred embcxllment, the tubular memt>ers 140, 240 and 335 include a 
plurality of the coupling systenr^ 500. In a preferred embodinnent, the coupling 
systems 500 are provided on the lower, Intennediate, and upper portions of the 
tubular members 140, 240, and 335. 
5 Refemng now to FIG. 6. a preferred embodiment of an expandable tubular 

member 600 for use In the apparatus 115, 215 and 315 will be described. The 
tubular member 600 preferably includes a lower portion 605, an intemnediate portion 
610. and an upper portion 615. 

The lower portion 605 is coupled to the intemiediate portion 610. In a 

10 preferred embodiment, the lower portion 605 is further adapted to nuite with the 
anchoring devices 135, 235, and 330. in a preferred emIxxJiment, the lower portion 
605 further preferably Includes one or more slotted portions 620 for tadlitating the 
radial expansion of the lower portion 605 by the anchoring devices 135, 235, and 
330. In this manner, the lower portion 605 of the tubular member 600 is preferably 

15 radially expanded by the anchoring devices 135, 235, and 330 into contact with the 
preexisting structure. Furthermore, in this manner, the lower portion 605 of the 
tubular nnember 600 is anchored to the preexisting structure prior to the initiation of 
the radial expansion process. 

The htermediate portion 610 is coupled to the lower portion 605 and the 

20 upper portion 61 5. In a preferred embodiment, the wall thicknesses of the lower and 
Intennediate portions, 605 and 610, are les^ than the wall thickness of the upper 
portion 615 In order to facilitate the radial expanston of the tubular member 600. In 
a preferred embodiment, the lower and intermediate porttons, 605 and 610, are 
preexpanded to mate with the expanston cone. 

25 Referrir^ to FIG. 7, a preferred embodiment of an expandable tubular 

member 700 for use in the apparatus 115. 215 and 315 will be described. In a 
preferred embodiment, the tubular member 700 minlmins the shock loads created 
upon the completkxi of the radial expansion process. In a prefened embodiment, 
the tubular member 700 includes a lower portion 705, a lower tansitlonary portion 

30 710, an intemnediate portk>n 715, an upper transitionary portion 720, an upper 
portion 725, and a sealing element 730. 

The lower portion 705 is coupled to the lower transitionary portion 710. The 
lower portion 705 is preferably adapted to mate with the expansion cone and the 
angering device. 



38 



The lower transitionary portion 710 is coupled to the lower pcffUon 705 and 
the Intenmediate portion 715. In a preferred embodiment, the lower transitionary 
portion 710 is adapted to mate with the expansion cone. In a preferred 
embodiment, the wall thicknesses of the lower portion 705 and the lower 
5 transitionary portion 710 are than the wall thicknesses of the Intemnediate 
portion 715, the upper transitionary portton 720 and the upper portk>n 725 In order to 
optimally facilitate the radiah expansion process. 

Ihe intenmediate portton 715 is coupled to the lower transittonary portion 710 
and the upper transittonary portton 720. In a prefemed embodiment, the outside 
10 diameter of the intemned^te portion 715 is less than the wall thteknesses of the 
tower portton 705 and the upper portton 725. 

The upper transitionary portion 720 Is coupled to the intenmediate portton 
71 5 and the upper portton 725. 

The upper portion 725 Is coupled to the upper transitionary portion 720. 
IS The sealing etement 730 is coupled to the outside surface of the 

intonmediato portton 715. In a prefened embodiment, the outside diameter of the 
sealing etement 730 is tess than or equal to the outside diameter of the tower portton 
705 and the upper portton 725 in order to optimally protect the sealing element 703 
durnig placement of the tubular member 700 within the preexisting structure. 
20 In a preferred embodiment* during the radial expansion of the tubular 

member 700 using ttie apparatus 115, 215 and 315, the preexpanston of the upper 
transittonary portion 720 and the upper portton 725 reduces the shock toads typically 
created during the end portton of the radial expansion process. In this manner, the 
radial expanston process is optimally provided in a safe manner. Furthemnore, 
25 because the sealing element 730 is preferably receded below the surfaces of the 
tower portion 705 and the upper portton 725, the sealing etement 730 Is optimally 
protected from damage during the placement of the tubular member 700 within the 
preexisting structure. 

Referring to FIG. 8, a preferred embodiment of an expandable tubular 
30 member 800 for use in the apparatus 115. 215 and 315 will be described. The 
tubular member 800 preferably includes a lower portton 805, an intenmediate portion 
810, and an upper portton 815. 

The tower portton 805 is coupled to the intenmediate portton 810. In a 
preferred embodiment, the lower portion 805 Is furttier adapted to mate with the 
35 expansion cones 130, 230, 325 and the anctoring de^rices 135, 235. and 330. 



The intermediate portion 810 is couf^ to the lower portion and the 
upper portion 815. In a preferred enrtbodiment, the wall thicknesses of the lower and 
Intermediate portions, 805 and 810. are less than the wall thidcness of the upper 
portion 815 in order to facilitate the radial expansbn of the tubular memt)6r 800. In 

5 a preferred emtxxliment, the lower and intennediate portions, 805 and 810. are 
preexpanded to mate with the expansion cone. 

The . upper portion 815 Is coupled to the Intennediate portion 810. In a 
preferred emtxxlfment, the upper portion 815 further preferably includes one or 
more slotted portions 8^ for facilitating the radial expansion of ttie upper portion 

10 815 by the expansion cones 130. 230, and 325. In ttiis manner, the upper portion 
815 of the tubular member 800 is preferably radially expanded by the expansion 
cones 130, 230, and 325 with minimal shodc loads when the expansion cones 130, 
230 and 325 exit the expandable tubular memt>er 800. 

Referring to FIG. 9, a preferred embodiment of a mettiod of applying an axial 

15 force to the expansion cones 130, 230, and 325 will now be described. In a 
prefened embodinient, ttie axial displacement of the expansion cones 130, 230, and. 
325 during the radial expansion prooe^ is provided by applying an axial force to the 
expansion cones 130, 230, and 325. In a preferred embodiment, the axial force 
provided Includes ttie application of a substantially constant axial force for some 

20 time periods and the application of Indreased axial force for other time periods in 
order to optimally facilitate the radial expansion process by minimizing the effects of 
friction. In a preferred embodiment, ttie application of ttie increased axial force is 
provided on a periodic basis in order to optimally provide a variable contact area 
between the expansion cone and the tubular member being expanded. In an 

25 alternative enrritxxliment, the application of ttie increased axial force is provided on a 
random t>asis in order to optimally provide a variable contact area between ttie 
expansion cone and ttie tubular member being expanded. In a preferred 
embodiment, the duty cyde of ttie application of constant and increased axial forces 
ranges from about 90/10 % to 60/40 % in order to optimally radially expand the 

30 tubular members. In a preferred embodiment, ttie ratio of the increased axial force 
to the substantially constant axial for^ mnges from about 1.5 to 1 to about 4 to 1 in 
order to optimally provide. a variable contact area between the expansion cone and 
the tubular member being expanded, promote more even wear of the expansion 
cone, and ciedn debris from the expansion cone surface. 
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Referring to FIGS; 10a to 101. an embodiment of an apparatus and method 
for fomiing a weltbore casing wilt now t>e described. As illustrated in FIG. 10a, a 
wellbore casing 1000 and an open hole weiibore section 1006 are provided In a 
subterranean formation 1010. The wellbore casing 1000 and open hole weiibore 
section 1005 may be orientated at any orientation ranging from the vertical to the 
horizontal. In a preferred embodiment, a new section of vi^llbore casing is formed in 
the open hole weiibore section 1005 using an apparatus 1015. I^re generally, the 
apparatus 1015 is utHized to form or repair wellbore casings, pipelines, or structural 
supports. 

The apparatus 1015 preferably includes a first support member 1020, a 
second support member 1025. an expansion cone 1030, an anchoring device 1035. 
an expandable tubular member 1040. one or more upper sealing members 1045. 
one or more lower sealing . members 1050, and a flexibie coupling element 1055. 

The first support nwmber 1020 is preferably adapted to be coupled to a 
surface location. The first support member 1020 is.further coupled to the anchoring 
device 1035. The first support member 1020 Is preferably adapted to convey 
pressurized fkiidic materials and/or eleclrical cunent and/or communication signals 
from a surface location to the anchoring device 1035. The first support member 
1020 may. for exan^, be. conventionai odmmerciaily available slick wire, braided 
wire, coiled tubing, or drilling slodc material. 

The second support member 1025 is preferably adapted to be coupled to a 
surfece location. The second support member 1025 is further ooupted to the 
expansion cone 1030. The second support member 1025 Is preferably ad^tod to 
pennH the expansion cone 1030 to be axially displaced relative to the first support 
member 1020. The second support member 1025 may, for exampte, be 
conventional commercially available slide wire, braided wire, coiled tubing, or drifling 
stock material. 

In an alternative embodiment, the support member 1020 is telescopically 
coupled to the support member 1025, and the support member 1025 is coupled to a 
surface support member. 

The expansion cone 1030 !s coupled to the second support member "TCas. 
The expanston cone 1030 is preferably adapted to radially expand the expandable 
tubular memb«r 1040 when the expansion cone 1030 is axially displaced relative to 
the expandable tubular member 1040. In a preferred embodiment, the expansion 
cone 1030 fe pro>Med substenfelly as disctosed In one or more of ttie following: (1 ) 
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U.S. utility patent application serial no. 09/454.139, attorney docket no. ^91.3.02, 
filed on 12/3/1999, which claimed the t)enefrt of the filing date of U.S. provistonal 
patent application no. 60/111.293, attorney docket no. 25791.3, filed on 12/7/1998; 
(2) U.S. utility patent applicatton serial no. 09/510.913. attorney docket no. 
5 25791.7.02, filed on 2/23/2000. whteh claimed the t)enefit of the fHing date of U.S. 
piovistonal applicatkin no. 60/121,702. filed on 2/25/1999; (3) U.S. utility patent 
appltoatk>n serial no. 09/502.350, attorney docket no. 25791.8.02, filed on 
2/10/2000, which claimed the t)enefit of the filing date of U.S. provisional application 
no: 60/119,611. attorney docket no. 25791.8; (4) U.S. utility patent applicatton serial 

10 no. 09/440.338. attorney docket no. 25791 .9.02. filed on 1 1/15/1999. which claimed 
the benefit of the filing date df U.S. provisional appltoatton no. 60/108,558. attorney 
docket no. 25791.9. filed on 11/16.1998; (5) U.S. provisional patent applicatton no. 
60/183.546. filed on 2/18/2000; (6) U.S. utility patent applteatton no. 09/523.460. 
attorney docket no. 25791.11.02. filed on 3/10/2000. which claimed the benefit of 

15 the filing date of U.S. provisional application no. 60/124.042, filed on 3/1 1/1999; (7) 
U.S. utUity patent appltoatton no. 09/512,895. attorney docket no. 25791.12.02. filed 
on 2/24/2000. which claimed the benefit of the filing dates of U.S. pn)vi8k)nal 
appGcatk^n no. 60/121.841. attorney docket no. 25791.12. filed on 2/26/1999 and 
U.S. provisional application no. 60/154.047, attorney docket no. 25791.29. filed on 

20 9/16/1999; (8) U.S. utility application no. 09/511.941. attorney docket no. 
25791.16.02, filed on 2/24/2000. whteh claimed the benefit of the filing date of U.S. 
provisional serial no. 60/121.907. attorney docket no. 25791.16. filed on 2/26/1999; 
(9) U.S. utility patent appltealton no. 09/588.946. attorney docket no. 25791.17.02. 
filed on June 7. 2000. whk:h claimed the benefit of the fiHng date of U.S. provisional 

25 patent applicatkm serial no. 60/137.998. attorney docket no. 25791.17. filed on 
6/7/1999; (10) U.S. utility patent applicafion no. 09/559.122. attorney docket no. 
25791.23.02. filed on 4/26/2000. which claimed the benefit of the filing date of U.S. 
provistonal applteatkm no. 60/131,106. attorney docket no. 25791.23. filed on 
4/26/1999; (11) U.S. provistonal application no. 60/146,203. attorney docket no. 

30 25791.25, filed on 7/29/1999; (12) U.S. proviskwai appiicatkin no. 60/143.039, 
attwney docket no. 25791.26. filed on 7/9/1999; (13) U.S. provisional patent 
application serial no. 60/162.671, attorney docket no. 25791.27. filed on 11/1/1999; 
(14) U.S. provisional applicatton no. 60/159.039. attorney docket no. 25791.36. filed 
on 10/12,1999; (15) U.S. provisional patent application no. 60/159.033. attonwy 

35 docket no. 25791.37. filed on 10/12/1999; and (16) U.S. provisional patent 
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application no. 60/165.228, attorney docket no. 25791.39. filed on 11/12/1999. the 
disclosures of which are incorporated herein by inference. 

The anchoring device 1035 is coupled to the firet support meml)er 1020. 
The anchoring device 1035 is preferat)ly adapted to be controllably coupled to the 
expandable tubular member 1040 and the open hole weiibore section 1005. In this 
mainer, the anchoring device 1035 preferably controllably anchors the expandable 
tubular member 1040 to the open hole weiibore section 1005 to fedlitate the radial 
expansion of the expandable tubular member 1040 by the a)dal displacement of the 
expansion cone 1030. 

In a preferred embodiment, ttje anchoring device 1035 includes one or mwe 
expandable elements 1060 that are adapted to controllably extend from the body of 
the anchoring device 1035 to engage both the flexible coupling element 1055 and 
the open hole weiibore section 1005. In a prefenred embodiment, the expandable 
elements 1060 are actuated leing fluidic pressure. 

in a preferred embodiment, the anchoring device 1035 further includes a 
fluid passage 1036 adapted to receive a bail plug or other similar vaiving element 
In this manner, fluidic materiais can be «(haustad from the anchoring device 1035 
and the fluid passage 1036 can be oontroliabiy plugged. In a preferred embodintent. 
the anchoring device 103$ is any one of the hydrauiically actuated packers 
oommerdally available from Halliburton Energy Services or Baker-Hughes, modified 
in aocmdanoe with the teachbigs of the present disck>sure. 

In a pruned embodiment, the anchoring devices 135, 235. and 330 are 
also modified to includes a fluid passage that can be controliably phjgged In order to 
pemftlt flijddic materials to be exhausted from the anchoring devtoes 135. 235. and 
330. 

The expandable tubular member 1040 is removably coupled to the 
expansion cone 1030. The expandable tubular member 1040 Is further preferably 
coupled to the flexible coupling element 1 055. 

In a prefened embodiment, the expandable tubular member 1040 further 
includes a k>wer sectton 1065. an intennediate section 1070. and an upper sectton 
1075. In a preferred embodiment, the lower section 1066 is *xiupled to the flexible 
coupling element 1055 in order to provide anchwing at an end portfon of the 
e}q>andabie tubtdar member 1040. In a preferred embodiment, the wall thickness of 
the tower and Intennediate sections, 1065 and 1070, are less than the wall thfckness 
of the upper section 1075 in oniler to optimally couple the radiaity expanded portion 
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of the expandable tubular.member 1040 to the wellbore casing KMX) and the open 
hole writt)ore section 1005. ' 

In a pr^erred embodiment, the expandable tubular member 1040 Is further 
provided substantially as disclosed In one or more of the following: (1) U.S. utility 

5 patent application serial no. 09/454.139, attorney docket no. 25791.3.02, filed on 
12/3/1999. which claimed the benefit of the filing date of U.S. provisional patent 
application no. 60/111,293. attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utUity patent appllcatkm serial no. 09/510.913. attorney docket no. 25791.7.02, filed 
on 2/23/2000. which claimed the benefit of the filing date of U.S. provisional 

10 apptkatton no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent applicatton 
serial no. 09/502.350, attorney docket no. 25791.8.02, filed on 2/10^000. which 
claimed the benefit of the filing date of U.S. provisional applicatkMi no. 60/119.611, 
attomey docket no. 25791.8: (4) U.S. utility patent application serial no. 09/440.338. 
attorney docket no. 25791.9.02. filed on 11/15/1999. which claimed the benefit of 

15 the filing date of U.S. provisional applicatton no. 60/108.558.. attomey docket no. 
25791.9, filed on 11/16.1998; (5) U.S. provisional patent applicatton no. 6Q/183,54iS. 
filed on 2/18^2000; (6) U.S. utility patent applicatton no. 09/523.460. attorney docket 
no. 25701.11.02. fitod on 3/10/2000. whteh claimed the benefit of the fUing date of 
U.S. provistonal application no. 60/124.042. filed on 3/11/1999; (7) U.S. utility patent 

20 appHcatton no. 09/512.895. attomey docket no. 25791.12.02^ filed on 2/24/2000. 
whteh claimed the benefit of the f%ng dates of U.S. provistond application no. 
60/121.841. attomey docket no. 25791.12. fitod on 2/26/1999 and U.S. provisional 
applteatton no. 60/154,047, attomey docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility applicatton no. 09/511,941, attomey docket no. 25791.16.02, filed on 

25 2/24/2000, whteh dalmed the benefit of the filing date of U.S. provistonal serial no. 
60/121 .907.- attorney docket no. 25791.16. fitod on 2/26/1999; (9) U.S. utinty patent 
appPcatton no. 09/588.946, attomey docket no. 25791.17.02. filed on June 7, 2000. 
which claimed the benefit of the filing date of U.S. provisional patent applicatton 
serial no. 60/137,998, attomey docket no. 25791.17. filed on 6/7/1999; (10) U.S. 

30 utility patent application no. 09/559.122. attomey docket no. 25791.23.02. filed on 
4/26/2000. which claimed the benefit of the filing date of U.S. provisional application 
no. 60/131.106. attomey docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provisional applicatton no. 60/146.203. attomey docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provisional application no. 60/143.039. attomey docket no. 

35 . 25791.26. filed on 7/9/1999; (13) U.S. provisk^tal patent applicatton serial no. 
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60/162,671. attorney docket no. 25791.27. filecl on 11/1/1999; (14) U.S. provisional 
appHcation no. 60/159,039. attorney docket no. 25791.36, filed on 10/12.1999; (15) 
U.S. provlstonal patent application no. 60/159.033, attorney docket no. 25791.37. 
filed m 10/12/1999; and (16) U.S. provisional patent appllcatk)n no. 60/165,228, 
attorney docket no. 25791.39. filed on 11/12/1999, the disclosures of whtoh are 
incorporated herein by reference. 

In a preferred embodiment, the expandable tubular member 1040 is further 
provided in accordance wltti the teachings of embodiments of expandable tubular 
members described above and illustrated in FIGS. 5^. 

The upper sealing members 1045 are coupled to ttie outer surtece of the 
upper portion 1075 of the expandable tubular member 1040. The upper sealing 
members 1045 are preferably adapted to engage and fluididy seal ttie interface 
between the radially expanded expandable tubular member 1040 and the wellbore 
casing 1000. In a preferred embodiment, the apparatus 1015 includes a plurality of 
upper sealing members 1045. 

The tower sealing members 1050 are coupled to the outer surface of the 
upper portion 1075 of the expandable tubular member 1040. The tower sealing 
members 1050 are preferably adapted to engage and fluididy seal the interface 
between the radially expanded expandable tubular member 1040 and the open 
wellbore section 1005. In a preferred embodiment the apparatus 1015 includes a 
plurality of tower sealing members 1050. 

The flexible coupling element 1055 is coupled to the tower portton 1065 of 
the expandable tubular member 1040. The flexible coupling etoment 1055 is 
preferably adapted to radially expanded by the anchoring de>^ce 1035 into 
engagement wtthin the walls of the open hole wellbore section 1005. In this 
manner, the lower portion 1065 of the expandabto tubular member 1040 Is oouptod 
to ttie walls of ttie open hole wellbore sectton 1005. In a preferred embodiment, the 
flexible coupling element 1055 is a slotted tubular member. In a preferred 
embodiment, ttie flexible coupling element 1055 includes one or more hook 
elements for engaging ttie walls of ttie open hole wellbore section 1 005- 

As illustrated in FIG. 10a, the apparatus 1015 is preferably p^itloned with 
the expandable tubular member 1040 positioned In overiapping relation witti a 
portion of ttie wellbore casing 1000. In ttiis manner, ttie radially expanded tubular 
member 1040 is coupled to ttie lower portion of ttie wellbore casing 1000. In a 
preferred emtxxliment, the upper sealing members 1045 are positioned in opposing 
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relation to the lower portion of the wellbore casing 1000 and the. tower sealing 
memtiers 1050 are positioned in opposing retatton to the walls of the open hole 
welft>ore section 1005. In this manner, the hiterfece twtween the radially expanded 
tubular memt)er 1040 and the wellbore casing 1000 and open hole wellbore section 
5 1005 is opttmaliy fluidldy sealed. 

As illustrated in FIG. 10b, in a preferred embodiment a quantity of a non- 
hardenable fiuidic material is then injected into and then out of the apparatus 1015. 
In a prefened embodiment, the non-hardenable material is discharged from the 
apparatus 1015 using the vatveable flow passage 1065. The non-hardenable fluidic 

10 material may be any number of conventional commerdatly available fluidic materials 
such as, for example, driiting mud. 

As illustrated in FIG. 10c, in a prefened embodiment, a quantity of a 
hardenable fluidic sealing material is then injected into and out of the apparatus 
1015. In a prefened embodiment the hardenable fluidic seating material is 

15 exhausted from the apparatus 1015 using the valveable flow passage 1065. In a 
prefenred embodiment the hardenable fluidic sealing material is pennitted to 
completely fill the annular space between the tubular member 1040 and the open 
hole wellbore section 1005. The hardenable fluidic sealing material may be any 
number of oonventtonal commercially available materials such as, for example, 

20 oernsnt slag mbc and/of epoxy resin, in this manner, a fluidic sealing annular 
element is provided around the radially expanded tutHilar member 1040. 

As Illustrated In FIG. 10d, In a preferred embodirnent another quantity of a 
non-hardenable fluidic material is then injected into and out of the apparatus 1015. 
In a preferred embodiment a bail plug or dart 1080, or other similar fluid passage 

25 blocking device. Is placed into the non-hardenable fluid material. In a preferred 
embodiment the ball plug 1080 then seats In and seals off the valveable fluid 
passage 1065. in this manner, the anchoring device 1035 is then pressurized to 
. anchor the tubular member 1040 to the open hole wellbore section 1005. 

In an altemative embodiment the valveable fluid passage 1065 includes a 

30 remote or pressure activated valve for sealing off the vatveable fluid passage 1 065. 

As illustrated in FIG. lOe, in a preferred embodiment the apparatus 1015 is 
then anchored to the open hole wellt)ore section 1005 using the anchoring device 
1035. In a preferred emtxxJiment, the anchoring device 1035 is pressurized and the 
expandable element 1060 is radially extended firom the andioring de\nce 1035 

35 causing the flexible coupling element 1055 to radially expand into intimate contact 



with the walls of the open hole wellbbre section 1005, In this manner, the lower 
section 1065 of the expandable tubular nnember 1040 is renriovab^ coupled to the 
walls of the open hole wellbore section 1005. 

As illustrated in FIG. lOf, the expansion cone 1030 is then axially displaced 
by applying an axial force to the second support member 1025. In a prefened 
embodln^ent, the axial displacenwnt of the expansion cone 1030 radially expands 
the expandable tubular member 1040 into intimate contact with the walls of the open 
hole wellbore section 1005. 

In an alternative embodiment, as illustrated in FIG. lOg, the axial 
dbplacement of the expansion cone 1030 is enhanced by injecting a pressurized 
fluidic material into the annular space between the first support member 1020 and 
the second support member 1025. In this manner, an upward axial force Is applied 
to the lower annular face of the expansion cone 1030 using the pressurized fluidic 
material. In this manner, a temporary need for increased axial force during the 
radial expansion process dan be easily satisfied. 

In a preferred embodiment, the hardenaUe fluidic seating material is then 
permitted to at least partial cure. 

As illustrated In FIGS. lOh and lOi. after the expandable tubular member 
1040 has been radially expanded by the axial disptaoement of the expansion cone 
1030, the first support member 1020 and the anchoring device 1035 are preferably 
removed from expandabte tubular member 1040 by de-pressurizing the anchoring 
device 1035 and then Hfling the first support member 1020 and anchoring device 
1035 from the wellbore casing 1000 and the c^n hole wellbore section 1005. 

In a preferred embodiment, the resulting new section of wellbore casing 
includes the radially expanded tubular member 1040 and the outer ahnuter layer of 
the cured fluidic sealing material. In this nianner. a new section of wellbore casing 
is optimally provided. More generally, the apparatus 1015 is used to fonii and/or 
repair wellbore casings, pipelines, and structural supports. 

Refening to FIGS. 11a to 11 g, an altemative embodiment of an apparatus 
and method for coupling an expandable tubular member to a preexistlr^ structure 
will flow be descrtoed. Referring to Rg. 11a, a wellbore casing HOC is proitioned 
within a subterranean formation 1 105. The wellbore casing 1 100 may be positioned 
In any orientation finom the vertical direction to the horizontel direction. The wllbore 
casing 1100 further includes one or more openings 1110 that may have been the 
result of unintentional damage to the weflbcra casing 1100, or due to a prior 
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perfbratton or fracturing operation perfbnned upon the surrounding sutrterranean 
formation 1 105. As wHi be recognized by persons having ordinary skill In the art, the 
openings 1110 can adversely affad the subsequent operation and use of the 
wellbore casing 1 1 00 unless they are sealed off. 
5 In a preferred embodiment, an apparatus 1115 is utilized to seal off the 

openings 1110 in the weilbore casing 1100. More generally, the apparatus 1115 is 
preferably utilized to form or repair weilbore casings, pipelines, or structural 
supports. 

The apparatus 1115 preferably includes a first support member 1120. a 
1 0 second support member 1 1 25, an expansion cone 1 1 30, an anchoring device 1 1 35, 
and expandable tubular memt)er 1 140, and one or more sealing menribers 1 145. 

The first support member 1120 is preferably adapted to be coupled to a 
surface location. The first support member 1 120 is further coupled to the anchoring 
device 1135. The first support member 1120 is preferably adapted to convey 
15 pressurized fluidic materials and/or electrical current and/or communication signals 
from a surfece location to the anchoring device 1135. The first support meniber 
1 120 preferably has a substantially hdiow annular cross sectional shape. The first 
support member 1120 may, for example, be fabricated from conventional 
conunerdaRy available slick wira, braided wire, coiled tubing, or drilling stock 
20 material. 

The second support member 1 125 is preferably adapted to be coupled to a 
surtaoe locatton. The second support 'member 1125 is further coupled to the 
expanston cone 1130. The second support rnember 1125 is preferably adapted to 
permit the expanston cone 1130 to be axially displaced relative to the first support 
25 member 1120. The second support member 1125 may, for example, be 
oonventtonal oommerdaDy available slick wire, brakled wire, coiled tubing, or drilling 
stock material. 

In a preferred embodiment, the first support member 1120 is coupled to a 
surface locatton by a slip joint and/or sliding sleeve apparatus that is concentrically 
30 coupled to the second support member 1 1 25. 

The ejqjanston cone 1130 is coupled to the seo^rid support member 1125. 
The expansion cone 1 130 is preferably adapted to radially expand the expandable 
tubular member 1140 when the e)q}ansion cone 1130 is axially displaced relative to 
the exparxtabie tubular member 1140. In a preferred embodiment, the expansion 
35 cone 1 130 fs provided substantially as disdosed In one or more of the foltowing: (1 } 
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U.S. utility patent applicatibn serial no. 09/454,139. attorney docket no. 25791.3.02. 
filed on 12/3/1999. which claimed the benefit of the flflng date of U.S. provisional 
patent application no. 60/111,293, attorney docket no. 25701.3. filed on 12/7/1998; 
(2) U.S. utility patent applicatkm serial no. 09/510.913, attorney docket no. 
25791.7.02. filed on 2/23/2000, which claimed the beneVA of the filing date of U.S. 
provisional applteation no. 60/121.702, filed on 2/25/1999; (3) U.S. utility patent 
application serial no. 09/502.350, attorney docket no. 25791.8.02. filed on 
2/10/2000. which claimed the benefit of the filing date of U.S. provisional application 
no. 60/119.611, attorney docket no. 25791.8; (4) U.S. utility patent application serial 
no. 09/440.338. attorney docket ho. 25791.9.02. filed on 11/15/1999, vtfhich claimed 
the benefit of the filing date of U.S. provisfonal application no. 60/108.558. attorney 
docket no. 25791.9. filed on 11/16.1998; (5) U.S. provisfonal patent application no. 
60/183.546. filed on 2/18«00Q; (6) U.S. utility patent application no. 09/523.460. 
attorney docket no. 25791.11.02. filed on 3/10/2000, which claimed the benefit of 
the fWng datet of U.S. provisfonal application no. 60/124,042. filed on 3/11/1999; (7) 
U.S. uti% patent appHcatlon no. 09/512.895, attorney docket no. 25791.12.02. filed 
on 2/24/2^. which claimed the benefit of ttie filing datesi of U.S. provisional 
application no. 60/121.841. attorney docket no. 25791.12. filed on 2/26/1999 and 
U.S. pravistonal appiteatton no. 60/154,047. attorney docket no. 25791.29, filed on 
9/16/1999; (8) U.S. utility application no. 09/511,941, attorney docket no. 
25791.16.02. filed on 2/24/2000. whteh claimed the benefit of tt)e filing date of U.S. 
provisional serial no. 60/121.907, attorney docket no. 25791.16. filed on 2/26/1999; 
(9) U.S. utility patent application nb. 09/588,946, attorney docket no. 26791.17.02. 
filed on June 7. 2000. which claimed the benefit of tho fiHng date of U.S. provisfonal 
patent application serial no. 60/137,998, attorney docket no. 25791.17. filed on 
6/7/1999; (10) U.S. utility patent application no. 09/550.122, attorney docket no. 
25791 i23.02, filed on 4/26/2000, whteh claimed the benefit of the filing date of U.S. 
provisional application no. 60/131,106, attorney docket no. 25791.23. filed on 
4/26/1999; (11) U.S. provlsionai application no. 60/146.203. attorney docket no. 
25791.25, filed on 7/29/1999; (12) U.S. provisfonal appiicati(»i no. 60/143.039. 
attorney docket no. 25791.26, filed on 7/9/1999; (13) U.S. provislonai patent 
application serial no. 60/162,671. attorney docket no. 25791.27. filed on 11/1/1999; 
(14) U.S. provisfonal application no. 60/159.039. attorney docket no. 25791.36. filed 
on 10/12.1999; (15) U.S. provisional patent application no. 60/159.033. attorney 
dodcet no. 25791.37, filed on 10/12/1999; and (16) U.S. provisional patent 
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applk:atk>n no. 60/165^8. attorney docket no. 25791.39, filed on 11/12/1999, ttie 
disclosures of which are incorporated herein by reference. 

The anchoring device 1135 te coupled to the first support memk>er 1120. 
The anchoring device 1 135 is preferably adapted to be controliably coupled to the 

5 expandable tubular member 1 140 and the weHbore casing 1 100. In tNs manner, the 
anchoring device 1135 preferably controliably anchors the expandable tubular 
member 1140 to the wellbore casing 1100 to facilitate the radial expansion of the 
expandable tubular member 1 140 by the axial displacement tit the expansion cone 
1 130. In a preferred embodiment, the anchoring device 1135 includes one or more 

10 expandable elements 1150 that are adapted to controliably extend from the body of 
the anchoring device 1135 to engage both the expandable tubular member 1140 
and the wellbore casing 1 100. In a preferred embodiment, the expandable elements 
1150 are actuated using fluidic pressure. In a preferred embodiment, the anchoring 
device 1 135 is any one of the hydraulically actuated packers commercially available 

15 from Halliburton Energy Services or Baker-Hughes modified in accordance with the 
teachings of the present disclosure. 

The expandable tubular member 1140 is removably coupled to the 
expansk>n cone 1130. The expandable tubular member 1140 is further preferably 
adapted to be removably coupled to the expandable elements 1 150 of the anchoring 

20 devtee 1135. In a preferred embodiment, the expandable tubular iDember 1140 
includes one or more anchoring windows 1155 for penmitting the expandable 
elements 1150 of the anchoring device 1135 to engage the wellbore casing 1100 
and the expandable tubular member 1 140. 

In a preferred embodiment the expandable tubular member 1140 further 

25 includes a lower section 1160. an intermediate section 1165, and an upper section 
1170. In a preferred embodiment, the kiwer section 1160 reste upon and is 
supported by the expanskm cone 1130: In a priefenred embodiment, the 
intermediate section 1 165 Includes the anchoring windows 1 155 in order to provkle 
anchoring at an intemiediate portton of the expandabte tubular member 1 140. 

30 In a preferred embodiment, the expandable tubular member 1140 is further 

provkied substentiaily as disclosed in one or more of the following: (1) U.S. utility 
patent application serial no. 09/454,139, attorney dodcet no. 25791.3.02. filed on 
12/3/1999, which claimed ttie benefit of the filing date of U.S. provistonal patent 
appilcatton no. 60/11 1.»3. attorney dodcet no. 25791.3, filed m 12/7/1998; (2) U.S. 

35 utUity patent appllcaUon serial no. 09/510,913, attorney dodcet no. 25791.7.02. filed 

50 



on 2/23/2000. which claimed the benefit of the filing date of U.S. provisional 
application no. 60/121.702. filed on 2/25/1899; (3) U.S. utHMy patent application 
serial no. 09/502.350. attorney docket no. 25791.8.02. filed on 2/iO/2000., which 
claimed the l)enefit of the filing date of U.S. provisional application no. 60/119.611, 
attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440.338. 
attorney docket no. 25791.9.02, filed on 11/15/1999. whfch claimed the benefit of 
the filing date of U.S. provlstonal appllcatton no. 60/108,558, attorney docket no. 
25791.9, filed on 11/16.1998; (5) U.S. provfetonal patent application no. 60/183.546. 
filed on 2/18/2000; (6) U.S. utility patent applicatkm no. 09/523,460, attorney docket 
no. 25791.11.02, filed on 3/10/2000, which claimed the benefit of the filing date of 
U.S. provisional applicatk)n no. 60/124,042, filed on 3/11/1999; (7) U.S. uHlity patent 
application no. 09/512,895. attorney docket no. 25791.12.02. filed on 2/24/2000. 
which claimed the benefit of the filing dates of U.S. provisional application no. 
60/121,841. attorney docket no. 25791.12. filed on ?/26/1999 and U.S. provisional 
appflcatton no. 60/154,047, attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility appllcatton no. 09/511,941, attorney docket no. 25791.16.02. filed on 
2/24/2000. which claimed the benefit of the filing date of U.S. provisional serial no. 
60/121.907. attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. uUllty patent 
appHcation no. 09/588,946, attorney docket no. 25791.17.02. filed on June 7, 2000. 
whteh claimed the benefR of the filing date of U.S. proviskmal patent appllcatkm 
serial no. 60/137,998, attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utility patent appllcatton no. 09/559,122, attorney docket no. 25791.23.02, filed on 
4/26/2000. whk:h claimed the benefit of the filing date of U.S. provlstonal appllcatton 
no. 60/131,106, attomey docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provisional appllcatton no. 60/146.203, attorney docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provlstonal appHcation no. 60/143,039, attomey docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provisional patent appficatton serial no. 
60/162,671. attomey docket no. 25791.27. filed on 11/1/1999; (14) U;S. provisional 
application no. 60/159.039. attomey docket no. 25791.36. filed on 10/12.1999; (15) 
U;S. provlstonal patent appllcatton no. 60/159.033, attomey docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. prowsional patent application no. 60/165.228, 
attomey docket no. 25791.39, filed on 11/12/1999, the disctosunes of which are 
Incorporated herein by reference. 

The sealing members 1145 are coupled to the outer surface of the 
expandable tubular member 1140. The sealing members 1145 are preferably 
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adapted to engage and fluidiciy seal the interface between the radially expanded 
expandable tubular member 1140 and the wellbore casing 1100. In a preferred 
embodiment the apparatus 1115 indudes a piuraHty of sealing members 1 145. In a 
preferred embodiment, the sealing members 1145 sunround and isolate the opening 
6 1110. 

As illustrated in FIG. 11a, the apparatus 1115 is preferably positioned within 
the wellbore casing 1100 with the expandable tubular member 1140 positioned in 
opposing relation to the opening 1110. In a preferred embodiment the apparatus 
1115 Includes a plurality of sealing members 1145 that are positioned above and 

10 below the opening 1110. In this manner, the radial expansior> of the expandable 
tubular member 1 140 optimally fluidiciy isolates the opening 1110. 

As illustrated in FIG. lib, the apparatus 1115 is then anchored to the 
wellbore casing 1100 using the anchoring device 1 135. In a prefen^ embodiment, 
the anchoring device 1135 is pressurized and the expandable element 1150 Is 

15 extended from the anchoring device 1135 through the corresponding anchoring 
window 1155 In the expandable tubular member 1140 into intimate contact with the 
wellbore casing 1100. In this manner, the intenrhediata section 1165 of the 
expandable tubular member 1 140 i^ removably coupled to the wellbore casing 1 1 00. 
In an altemative embodiment, a compressible cement and/or epoxy Is then 

20 injected into at least a portion of the annular space between the unexpended portion 
of the tubular member 1140 and the wellbore casing 1100. The compressible 
cement and/or epoxy is then permitted to at least partially cure prior to the Initiation 
of the radial expansion process. In this manner, an annular structural support and 
fluidic seal is provided around the tubular member 1 140. 

25 As illustrated In FIG. 11c, in a preferred embodiment, the expansion cone 

1130 is then axially displaced by applying an axial force to the second support 
member 1 125, In a preferred embodiment, the axial displacement of the expansion 
cone 1130 radially expands the lower section 1160 of the expandable tubular 
member 1140 into intimate contact with the walls of the welibore or the wellbore 

30 casing 1100. 

As Illustrated !n FIG. Ildjn a preferred embodiment, the axial dlsplaament 
of the expansion cone 1 130 is stopped once the expansion cone 1130 contacts the 
lower portion of the anc^ring device 1 1 35. 
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As iilustrated in FIG. 11e, in a prefened embodiment, the anchoring d6\doe 
1135 is then decoupled from the weilbore casing 1100 and ttie expandable tubular 
member 1140. 

As illustrated in FIG. 11f, in a prefenred embodiment, the axial displacement 
of the expansion cone 1130 Is then resumed. In a preferred embodiment, the 
anchoring device 1135 is also axial displaced. In this manner, the lower section 
1160 of the expandable tubular member 1140 Is self-anchored to the weilbore 
casing 1 100. In a preferred embodiment the lower section 1 160 of the expandable 
tubiriar member 1140 includes one or more outer rings or other coupling members 
to fadiitate the self-anchoring of the lower section 1160 of the expandable tubular 
member 1 140 to the weilbore or the weilbore casing 1 100. 

As illustrated in FIGS. 11g, after the expandable tubular member 1140 has 
been completely radially expanded by the axial displacement of the expansion cone 
1130. the 1110 in the weilbore casing 1100 is seated off by the radially expanded 
tubular member 1140. In this manner, repairs to the weilbore casing 1100 are 
optimally provided. More generally, the apparatus 1115 is used to repair or form 
vireilbora casings, pipelines, and stnictural supports. In a preferred embodiment, the 
inside diameter of the radially expanded tubular member 1140 is substantially 
constant* 

Referring to FIGS. 12a to 12d. an alternative embodiment of an apparatus 
and method for coupling an expandable tubular member to a preexisting structure 
will now be described. Referring to Fig. 12a. a weilbore casing 1200 is positioned 
within a subtenanean jformation 1205. The weilbore casing 1200 may be positioned 
in any orientation fnm the vertical direction to the horizontal direction. The weilbore 
casing 1200 further includes one or more openings 1210 that may have been the 
result of unintentional damage to the weilbore casing 1200. or due to a prior 
perforation or fracturing operation performed upon the surrounding subterranean 
formation 1205. As will be recognized by persons having ordinary sk\\\ in the art, the 
openings 1210 can adversely affect the subsequent operation and use of the 
weilbore casing 1200 unless they are sealed off. 

In a preferred embodiment, an apparatus 1215 is utilized to seai off the 
openings 1210 in the weilbore casing 1^. More generally, the apparatus 1215 is 
preferably utilized to fonn or repair weilbore casings, pipelines, or structural 
supports. 
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The apparatus 1215 preferably irtdudes a support memlMr 1220, an 
expanclal)le expansion cone 1225, an expandable tubidar member 1235. and one or 
more sealing members 1 240. 

The support member 1220 is preferably adapted to be coupled to a surface 

5 location. The support member 1220 is further coupled to the expandable expanskm 
cone 1225. The support member 320 Is preferably adapted to convey pressurized 
fluidic materials and/or electrical . current and/or communication signals from a 
surfece location to the expandable expansion cone. The support member 1220 • 
may, for example, be conventional commercially available slidi wire, braided wire, 

10 coiled tubing, or drilling stack material. 

The expandable expansion cone 1225 is coupled to the support member 
1220. The expandable expansion cone 1225 is preferably adapted to radially 
expand the expandable tubular member 1235 virtien the expandable expansion cone 
1225 is axiaily displaoed relative to the expandable tubular, member 1235. The 

15 expandable expansion cone 1225 is further preferably adapted to radially expand at 
least a portion of the expandable tubular member 1235 when the expandable 
expan^n cone 1225 is oontroiiably radially expanded. The expandable expansion 
oone 1225 may be any number of conventional oommerdaOy avallable radially 
mpandable expansion cones. In a preferred embodiment, the expandable 

20 expansion cone 1225 is provided substantlaily as disclosed in U.S. Patent No. 
5,348,095, the disclosure of wNch is incorporated herein by reference. 

In a preferred embodiment, the expansion oone 1225 is further provided 
substantially as disclosed in one or more of. the folldwingi (1) U.S. utility patent 
application serial no.' 09/454,139, attorney docket no. 25791.3.02, filed on 

25 12/3/1999. which claimed the benefit of the filing date of U.S. provisional patent 
application no. 60/1 11,293. attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utHlly patent application serial no. 09/510.913. attorney docket no. 25791.7.02, filed 
on 2/23^000, which claimed the benefit 6f the filing date of U.S. provistonal 
application no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent application 

30 serial no. 09/502.350, attorney docket no. 25791.8.02, filed on 2/10/2000, which 
daimed the benefit of the filing date of U.S. provisional application no. 60/119,611, 
attorney docket no. 25791.8; (4) U.S. utility patent applicatkMi serial no. 09/440.338, 
attorney docket no. 25791.9.02, filed on 11/15/1999, which claimed the benefit of 
the filing date of U.S. provisional application no. 60/108,558, attorney docket no. 

35 25791.9. filed on 1 1/16.1998; (5) U.S. provlskinal patent applicafion no. 60/183,548. 
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filed on 2/18/2000: (6) U.S. utility patent application no. 09/523.460. attorney docket 
no. 25791.11.02. filed on 3/10/2000, which dainied the benefit of the filing date of 
U.S. provisional application no. 60/124.042. filed on 3/11/1999; (7) U.S. uffllty patent 
application no. 09/512,895, attorney docket no. 25791.12.02. filed on 2/24/2000. 
5 which claimed the tienefit of the filing dates of U.S. proviskxial application no. 
60/121,841. attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provisional 
appHcation no. 6(^154,047, attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility application no. 09/511,941. attorney docket no. 25791.16.02. filed on 
2/24/2000. which ctaimed the benefit of the filing date of U.S. provistonal serial no. 

10 60/121.907. attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
application no. .09/588.946. attorney docket no. 25791.17.02. filed on June 7, 2000, 
whteh claimed the benefit of the filing date of U.S. provisional patent applicatk)n 
serial no. 60/137,998. attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utiiity patent appllcatkm no. 09/559,122, attorney docket no. 25791.23.02. filed on 

15 4/26^000. whk:h claimed the benefit of the filing date of U.S. provisional application 
no. 60/131.106. attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provisionaf appiicatton no. 60/146.203. attorney docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provisional applicatkm no. 60/143.039, attorney docket no. 
25791.26. filed on 7/9/1999; (13) U.S. pfDvisk)nal patent appllcatton serial no. 

20 60/162.671, attorney docket no. 25791.27, filed on 1 1/1/1999; (14) U.S. proviskmal 
appiteatkm no. 60/159.039. attorney docket no. 25791.36. filed on 10/12.1999; (15) 
U.S. provisional patent appllcatton no. 60/159.033, attorney docket no. 25791.37, 
filed oa 10/12/1999; and (16) U.S. provistonai patent applkatkm no. 60/165.228. 
attorney docket no. 25701.39. filed on 11/12/1999. the disclosures of whk:h are 

25 incorporated herein l>y reference. 

The expandable tulHilar member 1235 is removably coupled to the 
expansion cone 12^. In a preferred embodiment, the expandable tubular member 
1235 Includes one or more engagement devnes 1250 that are adapted to couple 
with and penetrate the weiibore casing 1200. In this manner, the expandable 

30 tubular member 1235 is optimally coupled to the weiibore casing 1200. In a 
preferred en^xxllrmnt. the engagement devices 1250 include teeth for biting into 
the surface of the weiibore casing 1200. 

In a preferred emtxxJIment. the expandable tubular member 1235 further 
indudes a lower section 1255, an intermediate section 1260. and an upper section 

35 1265. In a preferred embodiment, the tower section 1255 Indudes the engagement 
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de\rioes 1250 in order to provide anchoring at an end portion of the expandat>le 
tubular memlMr 1235. In a preferred emt>odiment, the wall thickness of the lower 
and bitennediate sections. 1255 and 1260. are less than the wall thidcness of the 
upper section 1265 in order to optimally facilitate the radial expansion of the lower 
5 and intermediate sections, 1255 and 1260, of the expandable tubular member 1235. 
In an alternative embodiment, the lower section 1255 of the expandable tubular 
member 1235 is slotted in order to optimally facilitate the radial expansion of the 
lower section 1255 of the expamlable tubular member 1235 using the expandable, 
expansion cone 1225. 

10 In a preferred embodiment, the expandable tubular member 1235 is further 

provided substantially as disclosed in one or more of the following: (1) U.S. utility 
patent application serial no. 09^454,139, attorney docket no. 25791.3.02, filed on 
12/3/1999, virt)ich claimed the benefit of the filing date of U.S. provisional patent 
applkstion no. 60/1 1 1,293, attomey docket no. 25791.3, filed on 12/7/1998; (2) U.S. 

15 utility patent applteaUon serial no. 09^10.913, attomey docket no. K791.7.02. filed 
on 2/23/2000, which claimed the benefit of the filing date of U.S. provistonal 
application no. 60/121,702. filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502.350. attomey docket no. 25791.8.02. ffled on 2/10/2000, which 
claimed the benefit of the filing date of U.S. provistonal appUcation no. 60/119.611. 

20 attomey docket no. 25791.8; (4) U.S. utility patent appltoatton serial no. 09/440.338. 
attomey docket no. 25791.9.02. filed on 1 1/15/1999,. whteh claimed the benefit of 
the fUing date of U.S. provistonal application no. 60/108,558, attomey docket no. 
25791.9, flted on 11/16.1998; (5) U.S. provistonal patent application no. 60/183.546, 
filed on 2/18/2000; (6) U.S. utility patent appHcation no. 09/523.460. attomey docket , 

25 no. 25791.1 1.02. fitod on 3/10/2000. whtoh claimed the benefit of the filing date of 
U.S. provistonal applteatton no. 60/124.042. fitod on 3/11/1999; (7) U.S. utility patent 
application no. 09/512.805, attomey docket no. 25791.12.02, filed on 2/24/2000, 
whteh claimed the benefit of the filing dates of U.S. provisional application no. 
60/121.841. attomey docket no. 25791.12, fitod on 2/26/1999 and U.S. provisional 

30 appltoation no. 60/154,047, attomey docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility application no. OS/St 1.941, attomey docket no. 25791.16.02, filed on 
2/24/2000, which claimed the benefit of the filing date of U.S. provistonal serial no. 
60/121,907, attomey docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588.946, attomey dodtet no. 25791.17.02. flted on June 7, 20(H), 

35 which claimed the benefit of the filing date of U.S. provisional patent application 
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serial no. 60/137.998. attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559.122, attorney docket no. 25791.23.02. filed on 
4^6/2000. wtiich claimed the benefit of the filing date of U.S. provisional application 
no. 80/131,106, attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
proviskMial applteatton no. 60/146,203, attorney docket no. 25791.25, filed on 
7^1999; (12) U.S. provistonal applicatk>n no. 60/143,039. attorney docket no. 
25791.28, filed on 7/9/1999; (13) U.S. provisional patent application serial no. 
60/162,671, attorney docket na 25791.27, filed on 11/1/1999; (14) U.S. pnjvlsional 
appHcat'on no. 60/159.039, attorney docket no. 25791.36. filed on 10/12,1999; (15) 
U.S. provistonal patent applicatton no. 60/159,033. attorney docket ho. 25791.37, 
filed on 10/12/1999; and (16) U.S. provistonal patent application no. 60/165.228, 
attorney docket no. 25791.39, filed on 11/12/1999, the disctosures of whtoh are 
incorporated herein by reference. 

Thc» sealing members 1240 are. preferably coupled to the outer swface of the 
upper portton 1265 of the expendable tubular member 1235. The sealing members 
1240 are preferably adapted to engage and flukfldy seal the interface between the 
radially expanded expandable tubular member 1235 and the wellbore casing .1200. 
In a preferred embodiment, the apparatus 1215 Includes a plurality of sealing 
members 1240. in a preferred embodiment, the sealing members 1240 surround 
and isolate the opening 1210. 

As Uustrated In FIG. 12a. the apparatus 1215 is preferably positioned v^in 
the weUbore casing 1200 with the expandable tubular member 1235 positioned in 
opposing relation to the opening 1210. In a preferred embodiment, the apparatus 
1215 Includes a plurality of sealing members 1240 ttiat are positioned above and 
bekniv the opening 1210. In ttiis manner, ttie radial expansion of ttie expandable ^ 
tubular member 1235 optimally fiukJidy Isolates tiie opening 1210. 

As illustrated in FIG. 12b, the expandable tubular member 1235 of ttie 
apparatus 1215 is ttien anchored to the wellbore casing 1200 by expanding ttte 
expandable expanston cone 1225 into contact with ttie lower sectton 1255 of ttie 
expandable tubular member 1235. In a prefen^d embodiment, ttie lower sectton 
1255 of ttie expandable tubular membe.'- 1235 is radially expanded Into intimate 
contact witti ttie wellbore casing 1200. In a prefened embodiment, the engagement 
devk»s 1250 are thereby coupled to. and at least partially penetrate Into, the 
wellbore casing 1200. In ttiis manner, ttie lower section 1255 of ttie e}q>andable 
taibi^r member 1235 Is optimally coupled to ttie wellbore casing 1200. 
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In an attemative embodiment, a compressible cement and/or epoxy is then 
injected into the annular space between the unexpanded portion of the tubular 
member 1235 and the wellbore cwing 1200. The compressible cement and/or 
epoxy may then be permitted to at least partially cure prior to the initiation of the 

5 radial expansion process. In this manner, an annular structural support and fluidic 
seal is provided around the tubular member 1 235. 

As illustrated in FIG. 12c, the expandable expansion cone 1225 is then 
axiaHy displaced by applying an axial force to the support member 1220. In a 
preferred embodiment, the axlaf displacement of the expansion cone 1225 radially 

10 expands the expandable tubular men^r 1235 into intimate contact with the walls of 
the wellbore casing 1 200. 

As Illustrated In FIG. 12d, In a prefenned embodiment, after the expandable 
tubular member 1235 has been radially expanded by the axial displacement of the 
expandable expansion cone 1235, the opening 1210 in the wellbore casing 1200 is 

15 sealed off by the radially expanded tubular member 1235. In this manner, repairs to 
the wellbore casing 1200 are (^yfimally provided. More generally, the apparatus 
1215 is used to repair or fbnn wellbore casings, pipelines, and structural supports. 

Referring to RGS. 13a to 13d, an alternative embodiment of an apparatus 
and method for coupling an expandable tubular member to a preexisting structure 

20 will now be described. Referring to Fig. 13a, a weBbore casing 1300 is positioned 
within a subterranean fonmation 1305. The wellbore casing 1300 may be positioned 
in any orientetion from the vertical direction to the horizontal directton. The wellbore 
casing 1300 further Includes one 0€ more openings 1310 that may have been the 
result of unintenttonal damage to the wellbore casing 1300, or due to a prior 

25 perforation or fracturing operation performed upon the surrounding subton^nean 
formation 1305. As will be recognized by persons having ordinary skill in the art, the 
openings 1310 can adversely affect the subsequent operation and use of the 
. weibora casing 1300 unless they are sealed off. 

In a preferred enr^xxliment, an apparatus 1315 Is utilized to seal off the 

30 openings 1310 in the wellbora casing 1300. More generally, the apparatus 1315 Is 
preferably utilized tc form or repair wellbore casings, pipelines, m structurai 
supports. 

The apparatus 1315 preferably includes a support member 1320, an 
expansion cone 1325, an expandable tubular member 1335, a heater 1340. and one 
35 or more sealing members 1345. 
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The support member 1320 is preferably adapted to be coupled to a surface 
location. The support member 1320 is further coupled to fhe expansion cone 1325. 
The support member 1320 is preferably adapted to convey pressurized fluidic 
materials and/or electrical cunrent and/or communication signals from a surface 
5 location to the expansion cone 1325 and heater 1340. The support member 1320 
may, for example, be conventional commercially available slick wire, braided wire, 
coiled tubing, or drilling stock material. 

The expansion cone 1325 is coupled to the support memtmr 1320. The 
expansk}n cone 1325 is preferably adapted to radially expand the expandable 

10 tubular member 1335 when the expansion cone 1325 is axially displaced relative to 
the expandable tubular member 1335. The expansion cone 1325 may be any 
number of conventional commerdaily available expansion cones. 

In a prefenred embodiment, the expansk)n cone 1325 is further provided 
substantially as disck)sed in one <^ more of the following: (1) U.S. utility patent 

IS appiicatk)n serial no. 09/454,139, attomey docket no. 25791.3.02, filed on 
12/3/1999, which cterimed the benefit of the filing date of U.S. provistonal patent 
application no. 60/111,293, attomey docket no. 25791.3, filed on 12^/1998; (2) U.S. 
utility patent applicatton serial no. 09/510,913, attomey docket no. 25791.7.02, filed 
on 2^3/2000, which claimed the benefit of ttie filing date of U.S. prpvisional 

20 appiicatk>n no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent applicatk>n 
serial no. 09/502,350, attomey docket no. 25791.8.02, filed on 2/10/2000, which 
claimed the benefit of ttie filing date of U.S. provistonal application no. 60/119,611, 
attomey docket no. 25791.8; (4) U.S. utility patent applteatton serial no. 09/440.338. 
attomey docket no. 25791.9.02, filed pn 11/15/1999, which claimed the benefit of 

25 ttie filing date of U.S. provistonal applicatton no. 60/108,558, attomey docket no. 
25791.9. filed on 1 1/16.1998; (5) U.S. provistonal patent appHcatton no. 60/183.546. 
filed on 2/18/2000; (6) U.S. utility patent applicatkxi no. 09/523,460, attorney docket 
no. 25791.11.02, filed on 3/10/2000. which claimed ttie benefit of ttie filing date of 
U.S. provisional application no. 60/124,042. filed on 3/11/1999; (7) U.S. utility patent 

30 application no. 09/512,895, attomey docket no. 25791.12.02, filed on 2^4/2000. 
whi^ dalmed the benefit of the fifing dates of U.S. provisional applicatton no. 
60/121,841, attomey docket no. 25791.12. filed on 2/26/1999 ami U.S. provisional 
applicatton no. 60/154,047. attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility application no. 09/511.941, attomey dod^et no. 25791.16.02. filed on 

35 2/24/20(X). which daimed ttie benefit of ttie filing date of U.S. provisfonal serial rK>. 
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60/121,907. attorney docket no. 25791 .16. filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588.946. attorney docket no. 25791 .17.02. filed on June 7. 2000. 
whteh claimed the benefit of the filing date of U.S. provisional patent appUcatton 
serial no. 60/137.998, attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 

5 utifity patent application no. 09/559,122. attorney docket no. 25791.23.02. filed on ^ 
4/26/2000. which claimed the Ijenefit of the filing date of U.S. provlstonal application 
no. 60/131.106. attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. ^ 
provisional application no. 60/146.203, attorney docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provisfonal application no. 60/143,039. attorney docket no. 

10 25791.26, filed on 7/9/1999; (13) U.S. provisional patent applicatton serial no. 
60/162.671, attorney docket no. 25791.27. filed on 1 1/1/1999; (14) U.S. provisional 
application no. 60/159,039. attorney docket no. 25791.36, filed on 10/12,1999; (15) 
U.S. provisional patent applicatton no. 60/159,033, attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. pro\dsk>nal patent applicatkm no. 60/165,229. 

15 attorney docket no. 25791.39, filed on 11/12/1999, the disclosures of which are 
incorporated herein by reference. 

The expandable tubular meniber 1335 Is rernovably coupled to the 
expansion cone 1325. In a preferred embodinnent, the expandable tubular member 
1335 includes one or more engagement devices 1350 that are adapts to couple 

20 with and penetrate the wellbore casing 1300. In this manner, the expandable - 
tubular member 1335 is optimally coupled to the wellbore casing 1300. In a 
preferred embodiment the engagement devices 1350 include teeth for btUng into ^ 
the surface of the wellbore casing 1300. 

In a prefened embodiment, the expandable tubular member 1335 further 

25 includes a lower sectton 1355, an intennedlate section 1360, and an upper section 

1365. In a prafenred enrd^iment, the kywer section 1355 includes the engagement ^ 
devices 1350 in order to provide anchoring at an end portion of the expandable 
tubular member 1335. In a preferred embodiment, the wall thickness of the lower 
and Intermediate sections, 1355 and 1360, are less than the wall thickness of the 

30 upper section 1365 in order to optbDally fdcilitate the radial expanston of the lower 
and intermediate sections. 1355 and 1360, of the e)q>andable tubular member 1335. 

In a prefemed emlxxi»nent. me lower section 1355 of the expandable tubular 
member 1335 Includes one or more shape menrwry metal inserts 1370. In a 
preferred embodiment, the inserts 1370 are adapted to radially expand the kawer 

35 section 1355 of the expandable tubular member 1335 into intimate contact with the — 
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welibore casing 1300 when heated by the heater 1340. The shape memory metal 
inserts 1370 may be febricated from any number of conventional commercially 
available shape memory alloys such as, for example, NiTi or NiTiNOL using 
conventional forming processes such as, for example, those described in U.S. 

5 Patent Nos. 5.312,152, 5,344,506, and 5,718,531, the disclosures of which are 
incorporated herein by reference. In this manner, the shape memory metal inserts 
1370 preferably radially expand the lower section 1355 of the expandable tubular 
member 1335 when the inserts 1370 are heated to a temperature above their 
transformation temperature using the heater 1340. In a preferred embodiment, the 

10 transformation temperature of the inserts 1370 ranges from about 250*^ F to 45(f F. 
In a prefened embodiment, the material composition of the lower section 1355 of the 
expandable tutHilar member 1335 is further selected to maximize the radial 
expansion of the lower section 1.355 during the transformation process. 

in a preferred embodiment, the inserts 1370 are positioned within one or 

15 more corresponding recesses 1375 provided in the lower section 1355 of the 
expandable tubular member 1335. Altemativelyt the Inserts 1370 are completely 
contained within the lower section 1 355 of the expandable tubular member 1 335. 

In a preferred embodiment, the expandable tubular member 1335 Is further 
provided sut»stantially as disclosed in one or more of the following: (1) U.S. utility 

20 patent applicatiori serial no. 09/454,139. attomey docket no. 25791.3;02, filed on 
12/3/1999, which claimed the bmefit of the filing date of U.S. provisional patent 
application no. 60/111,293. attomey docket no. 2$791.3. filed on 12/7/1998; (2) U.S. 
utility patent applicatton serial no. 09/510,913. attomey docket no. 25791.7.02, filed 
on 2/23/2000, which claimed the benefit of the filing date of U.S. proyistonal 

25 application no. 60/121,702, filed on 2/2S/1999; (3) U.S. utility patent applicatton 
serial no. 09/502,350, attomey docket no. 25791.8.02, filed on 2/10/2000, which 
claimed the benefit of the filing date of U.S. provisional application no. 60/119,611, 
attomey docket no. 25791.8; (4) U.S. utility patent applicatipn serial no. 09/440,338, 
attomey docket no. 25791.9.02, filed on 11/15/1999, which claimed Vhe benefit of 

30 the filing date of U.S. provisional applk:atk>n no. 60/108,558, attomey dodcet no. 
25791.9, filed on 11/16.1998; (5) U.S. pfovislona! patent application no. 80/183,546, 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523.460, attomey docket 
no. 25791.11.02. filed on 3/10/2000. which claimed the benefit of the filing date of 
U.S. provisional application no. 60/124,042, filed on 3/1 1/1999; {7) U.S. utility patent 

35 appiicatton no. 09/512,895. attcmtey docket no. 25791.12.02, filed on 2/24/2000, 
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which claimed the benem of the filing dates of U.S. provisional application no. 
60/121,841. attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provisional 
application no. 60/154.047. attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility applteatkm no. 09/511,941. attorney docket no. 25791.16.02. filed on 

5 2^4^000. which claimed the t)enefit of the filing date of U.S. provisional serial no. 
60/121.907. atlonney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
applicatkdn no. 09/588.946, attorney docket no. 25791.17.02. filed oh June 7, 2000. 
which claimed the t)enefit of the filing date of U.S. provisional patent application 
serial no. 60/137.998. attomey docket no. 25791.17, filed on 6/7/1999; (10) U.S. 

10 utility patent application no. 09/559.122. attomey docket no. 25791.23.02. filed on 
4/26/2000. whteh claimed the t)enerit of the filing date of U.S. provisional application 
no. 60/131.106. attomey docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provistonal application no. 60/146.203. attomey docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provisional appiicatton no. 60/143.039, attomey docket no. 

15 25791.26, filed on 7^/1999; (13) U.S. provistonal patent application serial no. 
60/162,671. attomey docket no. 25791.27. filed on 11/1/1999; (14) U.S. provisional 
applicaUon no. 60/159,039. attorney docket no. 25791.36. filed on 10/12,1999; (15) 
U.S. piovistonal patent appiteation no. 60/159.033. attomey docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provisional patent appiteatton no. 60/165,228. 

20 attomey doctot no. 25791.39. filed on 11/12/1999, the disclosures of which are 
incorporated herein by reference. 

The heater 1340 is coupled to the support member 1320. The heater 1340 
Is preferably adapted to controilably generate a localized heat source for elevating 
the temperature of the Inserts 1370. In a preferred embodiment, the heater 1340 

25 includes a conventional thermostat control in order to control the operating 
temperature. The heater 1340 b prefenably controlled by a surface control device in 
a conventional manner. 

The sealing members 1345 are preferably coupled to the outer surface of the 
upper portion 1365 of the expandable tubular member 1335. The sealing memt)er8 

30 1345 are preferably adapted to engage and fluidldy seal the interface between the 
radially expanded expandable tubular member 1335 and the wellbor© casing 130C. 
In a preferred embodiment, the apparatus 1315 includes a plurality of sealing 
members 1345. In a preferred embodiment, the seating memt>ers 1345 surround 
and isolate the opening 1310. 
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^ . As illustrated in FIG. 13a» the apparatus 1315 is preferably positioned within 

the weilbore casing 1300 with the expandable tubular member 1335 positioned in 
f opposing relation to the opening 1310. In a prefenBd embodiment, the apparatus 

' 1315 includes a plurality of sealing nrienrtbers 1345 that are positioned above and 

^ 5 below the opening 1310. In thte manner, the radial expansion of the expandat>le 

. tubular member 1335 optimally fluididy isolates the opening 1310. 
^ As illustrated in FIG. 13b, in a preferred embodintent, the expandable tubular 

member 1335 of the apparatus 1315 is then anchored to the weilbore casing 1300 
by radially expanding the inserts 1370 using the theater 1340. In a preferred 
10 embodinrmnt, the expansion of the inserts 1 370 causes the lower section 1355 of the 
expandable tubular member 1335 to contact the weilbore casing 1300. In a 
preferred embodiment, the engagement devices 1350 are thereby coupled to, and at 
least partially penetrate into, the weilbore casing 1300. In this manner, the lower 
section 1355 of the expandable tubular member 1335 is optlnuilly coupled to the 
15 weilbore casing 1300. 
^ In an alternative embodiment a compressible cement and/or epoxy is then 

injected Into the annular space between the unexpended portion of the tubular 
^ member 1335 and the weilbore casing 1300. The compressible cenrient and/or 

epoxy may then be permitted to at least partially cure prior to the ir^tion of the 
20 radial expansion process. In this manner, an annular structural support and fluldic 
seal Is provided around the tubular member 1 335. 

As illustrated in FIG. 13c, the expansion cone 1325 then axially displaced 
by applying an axial force to the support member 1320. In a preferred embodiment, 
^ the axial displacement of the expansion cone 1325 radially expands the expandable 

25 tubular rtiember 1335 Into intimate contact with the walls of the weilbore casing 
1300. 

As illustrated in FIG. 13d, in a prefenrckl embodiment, after the expandable 
tubular member 1335 has been completely radially expanded by the axial 
displacement of the expansion cone 1335, the opening 1310 in the weilbore casing 
_ 30 1300tssealedoff by the radially expanded tubular member 1335. In this manner, 

^ repairs to the weilbore casing 1300 ar© optimally provided. More generally, the 

apparatus 1315 is used to repair or form weilbore casings, pipelines, and structural 
^ supports. 

Referring to FIGS. 14a to 14g, an alternative embodiment of an apparatus 
^ 35 arKi method for coupling an e)^rKiable tubular member to a pree)dsting structure 
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wni now be described. Referring to Fig. 14a, a welibore casing 1400 is positioned ^ 
within a subterranean fonnation 1405. The wellbore casing 1400 may be positioned 
in any orientation from the vertical direction to the horizontal direction. The wellbore 
casing 1400 further includes one or more openings 1410 that may have been the 

5 result of unintentional damage to the wellbore casing 1400, or due to a prior ^ 
perforation or fracturing operation perforriied upon the surrounding subtenanean 
fonnation 1405. As will be recognized by persons havir^ ordinary skill In the art, the 
openings 1410 can adversely affect the subsequent operation and use of the 
weHbore casing 1400 unless they are sealed off. 

10 In a preferred embodiment, an apparatus 1415 is utilized to seal off the 

operongs 1410 in the wellbore casing 1400. More generally, the apparati^ 1415 is 
preferably utilised to torn or repair wellbore casings, pipelines, or structural 
supports. 

The apparatus 1415 preferably includes a first support member 1420, a 

15 second support member 1425, a coupling 1430, an expandable tubular member 
1435, an expansion cone 1440, a third support member 1445. and a packer 1450. 

The ffrst support member 1420 Is preferably adapted to be coupled to a 
surface locatfon. The support memb^ 1420 is further coupled, to the expanston 
cone 1440. The first support member 1420 Is prefwably adapted to convey 

20 pressurized fluMic materials and/or electrical cunrent and/or oommunlcatk)n signals 
from a surfooe locatkKi to the expansion cone 1440 and the packer 1450. The first 
support member 1420 may, for example, be conventional commercially available ^ 
sOck wire, braMed wire, coiled tubing, or drilling stock material. 

The second support member ,1425 is preferably adapted to be coupled to a ^ 

25 surface kx»tion. The support member 1425 is further coupled to the coupling 1430. 
The first support member 1425 is preferably adapted to convey pressurized fluklic 
materials arid/or electrical current and/or communication signals from a surface 
iocatton to the coupling 1430. The second support member 1425 may, for example, 
be conventional commercially available slick wire, braided wire, coiled tubing, or 

30 drilling stock material. 

The coupling 1430 is OTupled tc the second support member 1425. T^ie 
coupling 1430 Is further preferably removably coupled to the expandable tubular 
member 1435. The coupling 1430 may be any number of conventional 
commerdaily available passive or actively contrcrfled coupling devices sudh as, for 
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example, packers or slips. In d preferred embodiment, the coupling 1430 is a 
mechanical slip. 

The expandable tubular member 1435 is removably coupled to the poupUng 
1430. In a (deferred embodiment, the expandable tubular member 1435 includes 
5 one or more engagement devices that are adapted to couple with and penetrate the 
wellbore casing 1400. In this n^anner, the expandable tubular member 1435 is 
optimally coupled to the welibore casing 1400. In a preferred embodiment, the 
engagement device include teeth for biting Into the surface of the welibore casing 
1400. In a preferred embodiment, the expandable tubular member 1435 further 

10 includes one or wore seating members on the outside surfece of the expandable 
tubular member 1435 In order to optimally seal the interface between the 
expandable tubular member 1435 and the welibore casing 1400. 

In a preferred embodiment, ttie expandable tubular member 1435 is further 
provided substant^lly as disclosed in one or more of the following: (1) U.S. utility 

15 patent application serial no. 09/454.139, attomey docket no. 25791.3.02. filed on 
12(3/1999. which claimed tiie benefit of the filing date of U.S. provisional patent 
applicatidn no. 60/111,293, attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510,913. attomey docket no. 25791.7.02, filed 
on 2/23/2000, which claimed the benefit of the filing date of U.S. provisional 

20 application no. 60/121.702, filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502^350. attomey docket no. 25791.8.02. filed on 2/10/2000, which 
claimed the benefit of ttie filing date of U.S. provisional application no. 60/1 19,61 1, 
attomey docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440,338. 
attomey docket no. 25791.9.02, filed on 11/15/1999, whkdi claimed the benefit of 

25 the filing date of U.S. provistonal application no. 60/108.558, attomey docket no. 
25791.9, filed on 11/16.1998; (5) U.S. provistonal patent application no. 60/183,546, 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523,460, attomey docket 
no. 25791.1102, filed on 3/10/2000, which claimed the benefit of the filing date of 
U.S. provisional application no. 60/124,042, filed on 3/1 1/1999; (7) U.S. utility patent 

30 application no. 09/512,895, attomey docket no. 25791.12.02, filed on 2/24/2000. 
which claimed Vhm benefit of the filing dates of U.S. provisional application no. 
60/121,841, attomey docket no. 25791.12, filed on 2/26/1999 and U.S. pro^stonal 
application no. 60/154,047, attomey docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility application no. 09/511,941. attomey dodcet no. 25791.16.02, filed on 

35 2/24/2000, which daimed the benefit of the filing date of U.S. pro\dslonal sertel no. 
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60/121.907. attorney docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588,946. attorney docket no. 25791.17.02, filed on June 7. 2000. 
wtiich claimed the benefit of the filing date of U.S. provisional patent application 
serial no. 60/137,998. attorn^ docket no. 25791.17, filed on 6/7/1999; (10) U.S. 

5, utility patent application no. 09/559.122. attorney docket no. 25791.23.02, filed on ^ 
4/26/2000, which claimed the benefit of the filing date of U.S. provisional application 
no. 60/131,106, attomey docket no. 25791.23, filed on 4/26/1999; (11) U.S. ^ 
provistonal applicatton no. 60/146,203, attomey docket no. 25791.25, filed on 
7/29/1999; (12) U.S. proviskMial applfcatlon no. €0/143,039. attorney docket no. ^ 

10 25791.26. filed on 7/9/1999; (13) U.S. provistonal patent applicatton serial no. 

60/162,671 , attomey docket no. 25791 .27, filed on 11/1/1 999; (14) U.S. provistonal ^ 

application no. 60/159,039, attomey dodcet no. 25791.36, filed on 10/12,1999; (15) 

U.S. pro\^ional patent appltoatioi no. 60/159,033. attonwy docket no. 25791.37. 

filed on 10/12/1999; and (16) U.S. provistonal patent appOcatton no. 60/165,228. ^ 

15 attorney docket no. 25791.39. filed on 11/12/1999. the disctosures of whteh are 
inoorporated herein by rafsrenoe. . 

The expanston cone 1440 is coupled to the first support member 1420 and 
the third support member 1445. The expansion cone* 1440 is (xnsferably adapted to ^ 
radially expand the expandable tubular member 1435 when the expansion cone 

20 1440 is axially displaced r^tWe to the expandable tubular men^r 1435. 

In a preferred embodiment, the expansion cone 1440 is provMed 
substantially as disclosed in one or more of the foltowing: (1) U.S. utility patent «^ 
appHcatton aerial no. 09/454.139. attomey docket no. 25791.3.02. filed on 
12/3/1999. which claimed the benefit of the fiHng date of U.S. provisional patent ^ 

25 applteatton no. 60/111.293. atlomeydocket no. 25791.3. filed on 12/7/1998; (2) U.S. 

utility paterit application serial no. 09/510.91 3. attomey docket no. 25791 .7.02. filed ^ 
on 2/23/2000. which claimed the benefit of the filing date of U.S. provisional 
application no. 60/121,702. filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350. attomey docket no. 25791.8.02, filed on 2/10/2000, which 

30 daimed ttie t^efit of the filing date of U.S. provisional application no. 60/119.611, 
attomey docket no. 25791 .8; (4) U.S. utility patent applitation seria! no. 09/440.338, 
attomey docket no. 25791 .9.02. -filed on 11/15/1999, which daimed ttie benefit of 
the filing date of U.S. provisional application no. 60/108,558. attomey docket no. 
25791.9. filed on 11/16.1998; (5) U.S. provistonal patent application no. 60/183.546, 

35 filed on 2/18/2000; (6) U.S. utility patent application no. 09/523.460. attomey docket -« 
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m>. 25791.11.02. filed on 3/10/2000, which claimed the benefit of the filing date of 
U.S. provisional application no. 60/124,042, filed on 3/11/1999; (7) U.S. utility patent 
application no. 09/512.895, attorney docket no. 25791.12.02, filed on 2/24/2000. 
which dainfied the benefit of the filing dat^ of U.S. provisional application no. 
5 60/121,841, attorney docket no. 25791.12, filed on 2/26/1999 and U.S. provisional 
appOcatton no. 60/154,047, attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility applicatton no, 09/511.941. attorney docket no. 25791.16.02. filed on 
2/24^2000, which claimed the benefit of the filing date of U.S. provisional serial no. 
60/121.907. attorney docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 

10 application no. 09/588,946. attorney docket no. 25791.17.02. filed on June 7, 2000, 
which dalmed the benefit of the filing date of U.S. provistonal patent applicatkMi 
serial no. 60/137.998, attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utility patent appljcatkm no. 09/559.122. attorney docket no. 25791.23.02. filed on 
4/26/2000, which claimed the benefit of the fifing data of U.S. provistonal application 

15. no. 60/131.106, attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provistonai applicatkm no. 60/146.203. attorney docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provistonai applteatton no. 60/143,039. attorney docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provistonaf patent appltoatkm serial no. 
60/162,671, attorney docket no. 2S791.27. filed on 11/1/1999; (14) U.S. provistonai 

20 appitoatton no. 60/159.039; attorney docket no. 25791.36, filed on 10/12.19d9; (15) 
U.S. provisional patent appHcatton no. 60/159.033, attorney docket na 25791.37. 
filed on 10/12/1999; and (16) U.S. provteional patent application no. 60/165.228. 
attorney docket no. 25791.39, filed on 11/12/1999, the disctosures of whteh are 
incorporated herein by reference. 

25 The third support member 1445 is pref^bly coupled to the expanston cone 

1440 and the packer 1450. The third support member 1445 is preferably adapted to 
convey pressurized fluklic rhaterlals and/or electrical cunent and/or communication 
- signals from a surface tocatton to the packer 1450. The third support member 1445 
may, for example, be conventtonal commerciaily available sitok wire, braided wire. 

30 coiled tubing, or drilling stock nnaterial. 

The packer 1450 is coupled to the third support member 1445. The packer 
1450 is further preferably adapted to controllably coupled to the wellbore casing 
1400. The packer 1450 may be any number of conventional commerctaily available 
packer devices. In an alternative embodiment, a bladder, slipped cage assembly or 

35 t^raulic slips may be substituted for the packer 14^. 
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As Illustrated in FIG. 14a. the apparatus 1415 is preferably proitioned within 
the wellbore casing 1400 with the boVtom of the expandable tubular member 1435 
and the top of the expansion cone 1440 positioned proximate the opening 1410. 

As illustrated in FIG. 14b. in a preferred embodiment, the packer 1450 is 

5 then anchored to the wellbore casing 1400. In this manner, the expansion cone 
1440 is maintained in a substantially stationary position. 

As illustrated in FIG. 14c In.a preferred en^bodlment, the expandable tubular 
member 1435 is then lowered towards the stationary expansion cone 1440. In a 
preferiBd embodiment as illustrated in FIG. 14d, the lower end of the expandable 

10 tubular member 1435 Impacts the expansion cone 1440 and is redialty expanded 
into contact with the wellbore casing 1400. In a preferred embodiment, the lower 
end of the expandable tubular member 1435 includes one or more engagement 
devices for engaging the wellbore casing 1400 in order to optimally couple the end 
of the expandable tubular member 1435 to the wellbore casing 1400. 

15 In an alternative embodiment, a compressible cement and/or epoxy is then 

injected into the annular space between the unexpended portion of the tubular 
member 1435 and the wellbore casing 1400. The compressible cement and/br 
epoxy is then pemnitted to at least partialty cure prior to the initiation of the radial 
expansion process. In this manner, an annular structural support and fiuldic seal is 

20 provided around the tubular member 1435. 

As illustrated in FIG. 14e, in a preferred embodiment, the padcer 1450 is 
decoupled from the wellbore casing 1400. 

. As illustrated in FIG. 14f, in a prefened embodiment, the expansion oone 
1440 is then axially displaced by applying an axial force to the firet support member 

25 1420. In a preferred embodiment, the axial displacement of the expansion cone 
1440 radially expands the expandable tubular meniber 1435 into intimate contect 
with the walls of the wellbore casing 1400. In a preferred embodiment, prior to the 
initiation of the axial displacement of the expansion cone 1440, the coupling 1430 is 
decoupled from the expandable tubular member 1430. 

30 As illustrated in FIG. 14g. in a preferred embodiment after the expandable 

tubular member 1435 has bfeen a>mp!etefy radially expanded by the axial 
displacement of the expansion cone 1440, the opening 1410 in the wellbore casing 
1400 is sealed off by the radially expanded tubular member 1435. In this manner, 
repairs to the wellbore casing 1400 are optimaily provided. More generally, the 
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apparatus 1415 » used to rspair or form wellbore casings, pipelines, and structural 
supports. 

Referrtr)g to FIGS. 15d to 15d, an alternative embodiment of an apparatus 
for coupling an expandable tubular member to a pree)dsting structure will now be 
5 described. Referring to Fig. 15a, a wellbore casing 1500 is positioned within a 
subterranean formation 1505. The wellbore c^ng 1500 may be positioned in any 
orientation from the vertical direction to the horizontal direction. The wellbore casing 
1500 further includes one or more openings 1510 that may have been the result of 
unintentional damage to the weltbore casing 1500, or due to a prior perforation or 

10 fracturing operation perf6rn[ied upon the surrounding subterranean fomiation 1505. 
As will be recognized by persons having ordinary sicill In the art, the openings 1510 
can adversely affect the subsequent operation and use of the wellbore casing 1500 
unless they are sealed off. 

In a preferred embodiment, an apparatus 1515 is utilized to seal off the 

15 openings 1510 in the wellbore casing 1500. More generally, the apparatus 1515 is 
preferably utilized to fomn or repair welibons casings, pipelines, or stmctural 
supports. 

The apparatus 1515 preferably includes a support number 1520, an 
expandable tubular member 1525. an expansion cone 1530, a coupling 1535, a 

20 resilient anchor 1 540, and one or more seals 1 545. 

The support member 1520 is preferably adapted to be coupled to a surface 
location. The support member 1520 is further coupled to ttie expansion cone 1530. 
The support member 1520 Is preferably adapted to convey pressurized fluldic 
materials and/or electrical current and/or communication signals firom a surface 

25 location to tfie resilient anqhor 1540. The support member 1520 may, for example, 
be conventional commerdally available slick wire, braided wire, coiled tubing, or 
drilling stock material. 

The expandable tubular member 1525 is removably coupled to the 
expansion cone 1530. In a prefenned embodiment, ttie expandable tubular member 

30 1525 includes one or more engagement devices that are adapted to couple with and 
penetrate the wellbore casing 1500. In this manner: the expandable tubular 
member 1525 is optimally coupled to the wellbore caslr^g 1500. In a preferred 
embodiment, the engagement devices include teeth for biting into the surface of the 
wellbore casing 1500. in a preferred embodiment, the expandable tubular member 

35 1525 furttier Indudes one or more sealing members 1545 on the outside surface of 
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the expandable tubular member 1525* in order to optimally seal the interface 
between the expandable tubular n^niber 1525 and the wellbore casing 1500. 

In a preferred embodiment, the expandable tubular member 1525 includes a 
lower section 1550, an intermediate section 1555, and an upper section 1560. In a 
5 prefened embodiment, the Wall thicknesses of the lower and intemnediate sections, 
1550 and 1555, are less than the wall thickness of the upper section 1560 in order 
to optimally fecilitate the radial expansion of the expandable tubular member 1525. 
In a preferred embodiment, the sealing members 1545 are provMed on the outside 
surface of the upper sectk)n 1560 of the expandable tubular member 1525. In a 

10. preferred embodiment the resilient anchor 1540 is coupled to the tower section 
^ 1550 of the expandable tubular member 1525 In order to c^timally anchor the 
expandable tubular member 1525 to the wellbore casing 1500. 

In a preferred embodiment, the expandable tubular member 1525 Is further 
provided substantially as disclosed in one or more of the foitowing: (1) U.S. utiUty 

15 patent applicatton serial no. 09/454,139, attorney docket no. 25791.3.02. filed on 
12/3/1999, which claimed the benefit of the filing date of U.S. provistonal patent 
appttoatton no. 60/11 1,293, attorney docket ho. 25791.3. filed on 12/7/1998; (2) U.S. 
utlHfy patent application serial no. 09/510,913, attomey docket no. 25791.7.02, filed 
on 2/23/2000, which claimed the benefit of the filing date of U.S. provtelonal 

20 applicatton no. 60/121,702, fitod on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350, attomey docket no. 25791.8.02, filed on 2/10/2000. which 
claimed the benefit of the filing date of U.S. provistonal applicatton no. 60/119,611, 
attomey docket no. 25791 .8; (4) U.S. utility patent applicatton serial no. 09/440,338. 
attomey docket no. 25791.9.02, fited on 11/15/1999. which claimed the benefit of 

25 the filing date of U.S. provistonal applteatton no. 60/108.558, attomey docket no. 
25791 .9, filed on 1 1/16.1998; (5) U.S. provisional patent applicatton no. 60/183,546, 
filed on 2/18/2000; (6) U.S. utility patent appitoatton no. 09/523,460, attomey docket 
no. 25791.11.02, filed on 3/10/2000, v^ich claimed the benefit of the filing date of 
U.S. provistonal application no. 60/124,042, filed on 3/11/1999; (7) U.S. utility patent 

30 appUcation no. 09/512,895. attomey docket no. 25791.12.02. filed on 2/24/2000, 
which claimed the benefit of the filing dates of U.S. provisional applicatton no. 
60/121,841, attomey docket no. 25791.12, filed on 2/26/1999 and U.S. provisional 
application no. 60/154,047. attomey dodcet no. 25791,29, filed on 9/16/1999; (8) 
U.S. utilrty application no. 09/511,941, attomey docket no. 25791.16.02. filed on 

35 2/24/^)00. which daimed the benefit of the filing date of U.S. pro^sional sertal no. 

70 



60/121.907, attorney docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588,946. attonwy docket no. 25791.17.02, filed on June 7, 2000, 
wtiich claimed the benefit of the filing date of U.S. provisional patent applicatton 
serial no. 60/137.998. attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559,122, attorney docket no. 25791.23.02, filed on 
4/26/2000, which claimed the benefit of ttte filing date of U.S. provistonal application 
no. 60/131.106, attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provlstonal application no. 60/146,203, attorney docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provisfonal application no. 60/143,039, attomey docket no. 
25791.26, filed on 7/9/1999; (13) U.S. proviskmal patent applkxition serial no. 
60/162,671, attomey docket no. 25791.27, filed on 11/1/1999; (14) U.S. provistonal 
applicatton no. 60/159,039. attomey docket no. 25791.36. filed on 10/12.1999; (15) 
U.S. provlstonal patent applicatton no. 60/159,033, attomey docket no. 25791.37. 
flted on 1(V12/1999; and (16) U.S. provisional patent applicatton no. 60/165.228. 
attomey docket no. 25791.39, filed on 11/12/1999. the disclosures oT which are 
inooiporated herein by reference. 

The expansion cone 1530 fs coupled to ttte support member 15^ and the 
coupling 1535. The expanston cone 1530 is preferably SRJapted to radially expand 
the expandabto tubular member when ttie expanston cone 1530 is axially 
displaoed relative to ttie expandabto tubular member 1525. The expanston cone 
1530 may be any number of conventtonal commerdally available expanston odnes. 

In a preferred embodiment, the expanston cone 1530 Is provided 
substantially as disclosed in one or more of ttie following: (1) U.S. utility patent 
appHcation serial no. 09/454,139. attomey docket no. 25791.3.02, flted on 
12/3/1999. wfhich claimed ttie benefit of ttie filing date of U.S. provistonal patent 
application no. 60/111.293, attomey docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utility patent applteation serial no. 09/^10,913. attomey docket no. 25791.7.02. filed 
on 2/23/2000. whteh claimed ttie benefit of ttie filing date of U.S. provisional 
application no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502.350. attomey docket no. 25791.8.02. filed on 2/10/2000, vi/hich 
claimed ttie benefit of ttie filing date of U.S. provistonal application no. 60/119.611. 
attomey docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440.338. 
attomey docket no. ^791.9.02. fitod on 11/15/1999. which claimed ttie benefit of 
the filing date of U.S. provisional application no. 60/108.558. attomey docket no. 
25791.9. filed on 11/16.1998; (5) U.S. provistonal patent applicatton no. 60/183.546. 
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filed on 2/18/2000; (6) U.S. utility patent application no. 09/523.460. attorney docket 
no. 25791.11.02, filed on 3/10/2000. wtilch dainied the t)enefit of the filing date of 
U.S. provisional application no. 60/124.042, filed on 3/11/1999; (7) U.S. utility patent 
application no. 09/512,895, attorney docket no. 25791.12.02, filed on 2/24^000, 
5 which claimed the benefit of ttw filing dates of U.S. provisional applteation no. 
60/121,841. attorney docket no. 25791.12, filed on 2/26/1999 and U.S. provisk>nal 
application no. 60/154.047. attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility application no. 09/511.941, attorney docket no. 25791.16.02, filed on 
2^4/2000, which claimed the t)enefit of ttie filing date of U.S. provistonal serial no. 

10 60/121,907. attorney docket no. 25791.16. fUed on 2/26/1999; (9) U.S. utility patent 
applteation no. 09/588,946, attorney docket no. 25791.17.02, filed on June 7, 2000, 
which claimed the benefit of ttie filing date of U.S. provisional patent application 
serial no. 60/137.998, attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utill^ patent appHcation no. 09/559,122, attorney docket no. 25791.23.02, filed on 

15 4/26/2000, whteh claimed the beneftt or the fPing data of U.S.pro\nsk)nal application 
^ no. 60/131,106. attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provistonal appHcation no. 60/146,203, attorney docket no. 25791.25, ftied on 
7/29/1999; (12) U.S. provistonal appltoatton no. 60/143,039. attorney docket no. 
25791.26. fited on 7/9/1999; (13) U.S. provistonal patent application serial no. 

20 60/162,671. attorney docket no. 25791.27. filed on 1 1/1/1999; (14) U.S. provisional 
appHcation no. 60/159,039. attomey docket no. 25791.36. filed on 10/12.1999; (15) 
U.S. pro>^stonal patent eq^plteation no. 60/159,033. attomey docket no. 25791.37, 
fited on 10/12/1999; and (16) U.S. provtetonal patent appltoation no. 60/165.228, 
attomey docket no. 25791.39, filed on 11/12/19^. the disctosures of which are 

25 incorporated herein by reterenoe. 

The coupling 1535 is preferably coupled to ttte support member 1520. the 
expanston cone 1530 and the resilient anchor 1540. The coupling 1535 is 
preferably adapted, to convey pressurized fluidic nr^terials and/or electrical current 
and/or communication signals from a surface location to ttie resilient anchor 1535. 

30 The coupling 1535 may. for example, be conventional commerdaily available slick 
wire, braided wire, colled tubing, or drilling stock materiai. !n a preferred 
embodiment, the coupling 1535 is decoupled from the resilient anchor 1540 upon 
initiating the axial displacement of tiie expanston cone 1 530. 

The resilient anchor 1540 Is preferably coupled to the lower section 1550 of 

35 the expandable tubular member 1525 and the coupling 1535. The resilient anchor 
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1540 is further preferably adapted to be oontrollably coupled to the welibore casing 
1500. 

Referririg to FIGS. 16a and 16b, in a preferred embodiment, the resilient 
anchor 1540 Includes one or more coiled resilient members 1600 and corresponding 
releasable coupling devices 1605. In a preferred emtKxIiment the reslBent anchor 
1540 is maintained in a oompressed elastic position that is contrdlably released 
thereby causing the resilient anchor 1540 to expand in size thereby releasing the 
elastic energy stored wittiin the resilient anchor 1540. As illustrated In FIG. 16b, In a 
preferred embodiment, when the couptihg device 1605 is released, the coiled 
resilient member 1600 at least partially uncoils in the outward radial direction. In a 
preferred embodiment, at least a portion of the coiled member 1600 is coupled to 
fte lower section 1550 of the expandable tubular member 1525. In a preferred 
embodiment, the uncoiled menriber 1600 thereby couples the lower section 1550 of 
the expandable tubular member 1525 to the wellbore casing 1500. 

The coiled member 160a may be fabricated from any number of 
conventional oommerdally available resilient materials. In a prefbnred embodiment, 
the coiled member 1600 is fabricated from a resilient material such as. for example, 
spring steel. In a prefeired embodiment the coiled member 1600 is fabricated from 
memory metals in order to optimally provide control of shapes and stresses. 

In a prefsned embodlnrient, the releasable coupling device 1605 maintains 
the coled member 1600 is a coiled position until the device 1605 Is released. The 
releasable coupling device 1605 may be any number of conyeritional commercially 
available releasable coupling devices such as, for example, an explosive bolt. 

The resilient anchor 1540 may be positioned in any desired orientation. In a. 
preferred embodiment, the resilient anchor 1540 is positioned to apply ttie maxinmjm 
normal force to tiie walls of the weUbore casing 1500 after releasing the resilient 
anchor 1540. 

In an alternate embodinrwnt, as illustrated in FIGS. 17a and 17b. ttie resilient 
anchor 1540 includes a tubular member 1700, one c»r more resilient anchoring 
nrrembers 1705, one or more corresponding rigid attachments 1710. and one more 
corresponding releasable attachments 1715. in a preferred embodlmwl, the 
resilient anchoring members 1705 are maintained in compressed elastic condition 
by tiie corresponding rigid and releasable attachments, 1710 and 1715. In a 
prefemed emt>odiment, when the corresponding releasable attadiment 1715 is 



73 



released, the corresponding resilient anchoring member 1705 expands, releasing 
the stored elastic energy, away from the tubular member 1700. 

As illustrated in FIG. 17a, one end of each resilient anchoring member 1705 
is rigidly attached to the outside surfeoe of the tubular member 1700 by a 
5 corresponding rigid attachment 1710. The other end of each resilient anchoring 
member 1705 is removably attached to the outside surfece of the tubular member 
1700 by a conesponding releasabie attadiment 1715. As Illustrated in FIG. 17b, in 
a preferred embodiment, releasing the releasabie attachnf)ent 1715 permits the 
resilient energy stored in the resilient anchoring member 1705 to be released 
10 thereby causing the reslilent anchoring meiDber 1705 to swing radially outward from 
the tubular member 1700. 

The tubular member 1700 may be fabricated from any number of 
conventional mateiri^ls. 

The resilient anchoring members 1705 may be febricated from any number 
15 of resilient materials. In a prefenred embodiment, the resilient anchoring members 
1705 are fabricated from memory metal in order to optimally provide control of 
shapes and stresses. 

The rigid attechments 1710 may be fabricated from any number of 
conventional commerdally available materials. In a preferred embodiment, the rigid 
20 attechments 1710 are tebricated from 4140 steel in order to optimally provide high 
strength. 

The releasabie attechmente 1715 may be fabricated from any number of 
conventional commercially available devices such as, for example, explosive boKs. 
In another alternative embodiment, as illustrated in FIGS. 18a and 18b, the 
25 resUent anchor 1540 includes a tubular member 1800, one or more anchoring 
devices 1805, one or more resilient members 1810. and one or more release 
devices 1815. In a preferred entbodiment. the anchoring devices 1805 and resilient 
members 1810 are malnteined in a compressed elastic position by the release 
devices 1815. As illustrated in FIG. 18b, in a preferred embodinr^nt, when the 
30 release devices 1815 are removed, the anchoring devices 1805 and resilient 
members 1810 are pennltted to expand outwardly in the radial direcBw. 

The tubular member 1800 preferably includes one or more openings 1820 
for conteining the release devices 1815 and for permitting the anchoring de>4ces 
1605 to pass through. The tubular member 1800 may be fabricated from any 
35 number of conventional aDrnmerdany available materials. In a preferred 
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embodiment, the tubular member 1800 is fabricated from 4140 steel in order to 
optimalty provide high strength. 

The anchoring devices 1805 are housed within the tubular 'member 1800. 
The anchoring devices 1805 are preferably adapted to at least partially extend 
5 through the conresponding openings 1820 in the tubular member 1800. The 
anchoring devices 1805 are preferably adapted to couple to. and at least partially 
penetrate, the surface of the wellbore 1500. The anchoring devices 1805 may be 
fabricated from any number of durable hard materials such as, for example, 
tungsten carbide, machine tool steel, or hard faced steel. In a preferred 

10 embodiment, the anchoring devices 1805 are fabricated from machine tool steel in 
order to optimally provide high strength, hardness, and fracture toughness. 

The resilient members 1810 are coupled to the inside surface of the tubular 
member 1800. The resilient members 1810 are preferably adapted to apply a radial 
force upon the corresponding anchoring devices 1805. In a preferred embodiment, 

15 when the release devices 1815 release the ahchoring devices 1805, the resilient 
members 1810 are preferably adapted to foite the anchoring devices at least 
partially through the oorrespcmding openings 1820 into contact with, to at least 
parttally penetrate, the weHbore casing 1500. 

The release devices 1815 are positioned wKhln and coupled to the openings 

20 1820 in the tubular member 1800. Therelease devices 1815 are preferably, adapted 
to hold the corresponding anchoring device^ 1805 within the tubular member 1800 
until released by a control signai provided from a surface, or other, location. The 
release devtoes 1815 may be any number of conventional commercially availabie 
release devices. In a preferred embodiment, the release de^^oes 1815 are pressure 

25 activated in order to optimally provide ease of operation. 

As illustrated in FIG. 15a, the apparatus 1515 is preferably positioned within 
the wellbore casing 1500 with the expandable tubular member 1525 positioned in 
opposing relation to the opening 1510. 

As illustrated in FIG. 15b, In a preferred embodiment, the resilient anchor 

30 1540 is then anchored to the wellbore casing 1500. In this manner, the lower 
secBon 1550 of tiie expandable tubular member 1525 is anchored to the wellbore 
casing 1500. In a preferred embodiment, the resBient anchor 1540 Is anchored by a 
control and/or electrical power signal transmitted from a surface location. 

In an alternative embodiment, a compressible cement and/or epoxy is then 

35 injected into the annular space between the unexpended portion of the fajbular 



member 1525 and the weltbore casing 1500. The compresslbie cement and/or 
epoxy is then pemnitted to at least partially cure prior to the initiation of the radial 
expansion process. In this manner, an annular structural support and fiuidic seal is ^ 
provided around the tubular member 1525. 
5 As illustrated in FIG. 15c. in a preferred embodiment, the expansion con^ ^ 

1530 is then axially displaced by applying an axial force to the support member 
1520. In a preferred embodiment, the axial displacement of the expansion cone ^ 
1530 radially expands the expandable tubular member 1525 into intimate contact 
with the walls of the wellbore casing 1 500. - v 

10 As illustrated in FIG. 15d, in a preferred embodiment, after the expandable 

tubular member 1525 has been completely radially expanded by the axial 
displacement of the expansion cone 1530, the opening 1510 in the wellbore casing 
1500 is sealed off by the radially expanded tubular member 1525. In this manner, 
repairs to the wellbore casing 1500 are optimally provided. More generally, the ^ 

15 apparatus 1515 is used to repair or form wellbore casings, pipelines, and structural 
supports. 

Referring to FIGS. 19a, 19b and 19c an alternative embodiment of an 
expandable tubular member 1900 for use in the apparatus 1515 will now be ^ 
described. In a preferred embodiment, the expandable tubular member 1900 

20 includes a tubular body 1905, one or more resliient panels 1910, one or more ^ 
corresponding engagement memt>ers 1915, and a release member 1920. In a 
prefmred embodiment, the resilient panels 1910 are adapted to expand in the radial 
direction after being released by the release member 1920. In this manner, the 
expandable tubular menrtber 1900 Is anchored to a preexisting structure such as, for 

25 example, a wellbore casing, an open hole wellbore section, a pipeline, or a structural 
support. 

The tubular member 1905 is coupled to the resilient panels 1910. The 
tubular member 1905 may be any numt>er of conventional commercially available 
expandable tubular members. Inapreferredembodiment, the tubular member 1905 • 
30 Is an expandable casing in order to optimally provide high strength. 

The resilient panels 1910 are coupled to the tubular member 1905. The 
resilient panels 1910 are further releasdbly coupled to the release memt)er 1920. " 
The resilient panels 1910 are preferably adapted to house the expansion cone ^ 
1530. The resilient panels 1910 are preferably adapted to extend to the position 
35 1925 upon being released by the release nmmber 1920. In a preferred 
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embodiment, the resilient panels 1910 are coupled to the tubular member 1905 by 
welding in order to optimally provide high strength. The resilient panels 1910 may 
be fabricated from any number of conventional commercially available resilient 
materials. In a preferred embodiment the resilient panels 1910 are fabricated from 
5 spring steel in order to optimally store elastic radially directed energy. 

The engagement members 1915 are coupled to corresponding resilient 
panels. The engagement members 1915 are preferably adapted to engage, and at 
least partiaHy penetrate, the wellbore casing 1500, or other preexisting structure. 

The release member 1920 is releasabiy coupled to the resilient panels 1910. 

10 The release member 1920 Is preferably adapted to controllably release the resilient 
panels 1910 from their initial strained positions in order to permit the resilient panels 
1910 to expand to their expanded positions 1925. In a preferred embodiment, the 
release member 1920 is releasabiy coupled to the coupling 1535. In this manner, 
electrical and/or control and/or hydraulic signals are communicated to and/or from 

15 the release member 1920. The release member 1920 may be any number of 
oonventkmal oomnrrerdaliy available release devices. 

Referring to FIGS. 20a to 20d, an alternative embodiment of an apparatus 
and method for coupling an expandable tubular member to a preexisting structure 
will now be described. Refening to Fig. 20a, a wellbore casing 2000 is positioned 

20 within a subterranean formation 2005. The wellbore casing 2000 may be positioned 
in any orientation from the vertical direction to the horizontal direction. The wellbore 
casing 2000 further includes one or more openings 2010 that may have been tlie 
result of unintentional damage to the wellbore casing 2000, or due to a prior 
perforation or fracturing operation performed upon the sunnounding subterranean 

25 formation 2005. As will be recognized by persons having ordinary sicill In the art, the 
openings 2010 can adversely affect the sut)sequent operation and use of the 
wellbore casing 2000 unless they are sealed off. 

In a prefenBd embodiment, an apparatus 2015 is utilized to seal off the 
openings 2010 in the wellbore casing 2000. More generally, the apparatus 2015 is 

30 preferably utilized to fomi or repair wellbore casings, pipelines, or structural 
supports. 

The apparatus 2015 preferably indudes a support member ^20, an 
expandable tubular member 2025, an expansion cone 2030. a coupling 2035, a 
resilient anchor 2040, and one or more seals 2045. 
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The support mentber 2020 is preferably adapted to be. coupled to a surface 
locafion. The support member 2020 is further coupled to the expansion cor>e 2030. 
The support member 2020 is preferably adapted to convey pressurized flukiic 
materials and/br electrical current and/or communication signals from a surfece 
5. location to the anchor 2040. The support member 2020 may. for example, be 
conventional commerdedly available slick wire, braided wire, coiled tubing, or drilling 
stock material; 

The expandable tubular member 2025 Is removably coupled to the 
expanskm cone 2030. In a preferred embodiment, the expandable tubular nwmber 

10 2025 includes one or more engagement devices tiiat are adapted to couple with and 
penetrate the wellbore casing 2000. In this manner, the expandable tubular 
member 2025 Is optimally coupled to ttie wellbore casing 2000. In a preferred 
embodiment, the engagement devices include teetti for biting into the surfece of ttie 
wellbore casing 2000. in a preferred embodirnent. ttie expandable tubular member 

15 2025 furtiier includes one or more sealing members 2045 on ttie outskfe surface of 
ttte expandable tubular member 2025 in order to optimally seal the interface 
between the expandable tubular member 2025 and ttw wellbore casing 2000. 

In a prefemed embodiment the expandable tubular member 2025 includes a 
tower section 2050. an intemnediate section 2055. and an upper section 2060. In i 

20 prefiBrred embodiment, the waH ttiicknesses of the lower and intennetflate sections. 
2050 and 2055. are less ttian the vraril tttickrtess of the upper section 20fi0 in order 
to optimally fadiilate ttw radial expanston of tiie «(p«idabie tubular member 2025. 
In a prefened embodiment, ttie sealing mmnbers 2045 are provided on flie outsMe 
surface of the upper section 2060 of the expandable tubular member 202S. in a 

25 prelierred embodiment, ttie resilient anchor 2040 is coupled to ttie tower section 
2050 of ttie expandabte. tubular nwmber 2025 in order to optimally anchor ttie 
expandable tubular member 2025 to the wellbcMB casing 2000. 

In a preferred embodiment, tiie expandable tubular member 2025 is further 
provided substantially as disclosed in one or nnore of ttie foitowing: (1) U.S. utility 

30 patent application serial no. 09/454,139. attorney dodtet no. 25791.3.02. filed on 
12/3/1999. which claimed the benefit of the filing date of U.S. provisional patent 
application no. 60/111.293, attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510.913, attorney docket no. 25791.7.02. filed 
on 2/23/2000, whl^ daimed the benefit of the filing date of U.S. provdsional 

35 application no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent application 
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serial no. 09/502,350. attorney docket no. 25791.8.02. filed on 2/10/2000. which 
daimed the benefit of the filing date of U.S. provisional application no. 60/119,611, . 
attorney dodcet no. 25791.8; (4) U.S. utility patent application serial no. 09/440.338, 
attorney docket no. 25791.9.02. filed on 11/15/1999, which daimed the t>enefit of 
5 the filing date of U.S. provtebnat applk^tion no. 60/108,558, attorney docket no. 
25791.9. filed on 11/16.1998; (5) U.S. provistonal patent application no. 60/183.546, 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523.460. attorney dodcet 
no. 25791.11.02. filed on 3/10/2000. which daimed the t>enefit of the filing date of 
U.S. provisional application no. 60/124,042, filed on 3/1 1/1999; (7) U.S. utility patent 
10 applicatk>n no. 09/512.895, attorney docket no. 25791.12.02, filed on 2/24/2000. 
whidi daimed the t>enefit of the filing dates of U.S. pro>Hsional application no. 
60/121,841, attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provisional 
applteation no. 60/154.047, attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility application no. 09/511,941. attorney docket no. 25791.16.02, filed on 
15 ' 2/24/2000, whteh daimed the t>enefit of the filing date of U.S. provistonal serial no. 
60/121 .907, attorney docket no. 25791 .16. filed on 2/26/1999; (9) U.S. utiHIy patent 
appDcatton no. 09/588,946, attorney docket no. 25791.17.02, filed on June 7. 2000, 
which daimed the benefit of the filing date of U.S. provistonal patmt applicatton 
serial no. 60/137,998, attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
20 utilHy patent appHcatton no. 09/559,122, attorney docket no. 25791.23.02, filed on 
4/26/2000, which daimed the benefit of ttie filing date of U.S. provisional applicatton 
no. 60/131,106. attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provi^onal applicatton no. 60/146,203, attomey docket no. 25791.25, filed on 
7/29/1999; (12) U.S: provistonal appltoatton no. 60/143.039, attomey docket no. 
25 25791.26, filed on 7/9/1999; (13) U.S. provistonal patent application serial no. 
60/162,671, attomey docket no. 25791.27, fited on 11/1/1999; (14) U.S. provisional 
application no. 60/159,039, attomey docket no. 25791.36, filed on 10/12.1999; (15) 
U.S. provisional patent api^lication no. 60/159.033, attomey dodcet no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provisional patent applteation no. 60/165.228. 
30 attomey docket no. 25791.39. filed on 11/12/1999. the disctosures of which are 
incorporated herein by reference. 

The expansion cone 2030 is preferably coupled to the support member ^20 
and the coupling 2035. The expansion cone 2030 is preferably adapted to radially 
expand ttie expandable tubular member 2025 when tiie e}q>ansion com 2030 is 
35 axially displaced relative to ttie expandable tubular memt>er 2025. 
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In a preferred embddiifnent. the expansion cone 2030 s provided 
substantially as disclosed in one or more of the fblbwing: (1) U.S. utility patent 
application serial no. 09/454,139. attorney dodcet no. 25791.3.02. filed on 
12/3/1099, which dalmed the t)enerit of the filing date of U.S. provisional patent 

5 application no. 60/1 11.293, attorney dodtet no. 25791.3, filed on 12/7/1998; (2) U.S. 
utflity patent application serial no. 09/510.913. attorney dodtet no. 25791.7.02, filed 
on 2/23/2000. which dalmed the. t)eneflt of the fiHng date of U.S. provisional 
application no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350, attorney docket no. 25791.8.02, filed on 2/10/2000, which 

10 . dalmed the benefit of the filing date of U.S. provisional application no. 60/1 19,61 1 . 
attorney dodtet no. 25791.8; (4) U.S. utility patent application serial no. 09/440.338. 
attorney dodcet no. 25791.9.02. filed on 11/15/1999, which dalmed the benefit of 
the filing date of U.S. provisional application no. 60/108,558, attorney docket no. 
25791.9, filed on 11/16.1998; (5) U.S. provi»onal patent application no. 60/183,546. 

15 filed ort 2/18/2000; (6) U.S. utility patent application.no. 09/523,460. attorney docket 
no. 25791.11.02. fried on 3/10/2000. which claimed the benefit of ttie filing date of 
U.S. provlstonal applteation ho. 60/124.042. filed on 3/1 1/1999; (7) U.S. uGUty patent 
application no. 09/512.895. attorney docket no. 25791.12.02. filed on 2/24/2000. 
which claimed the benefit of ttie filing dates of U.S. provisional application no. 

20 60/121,841. attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provisional 
appHcation no. 60/154.047, attorney docket no. 25701.29. filed on 9/16/1999; (8) 
U.S. utility application no. 09/511.941. attorney docket no. 25791.16.02. filed on 
2/24/2000, whteh dalmed ttie benefit of the filing date of U.S. provlsk)nal serial no. 
60/121,907. attomey docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 

25 appHcation no. 09/588,946. attorney docket no. 25791 .17.02. filed on June 7. 2000, 
whk4) dalmed ttie benefit of the filbig date of U.S. provisional patent applicaflon 
serial no. 60/137.098. attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559,122, attomey docket no. 25791.23.02, filed on 
4/26^000, which dalmed the benefit of ttie filing date of U.S. provisibnai application 

30 no. 60/131,106, attomey docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provisiona! application nc. 60/146.203, attomey docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provistonai. application no. 60/143,039, attomey docket no. 
25791.26, filed on 7/9/1999; (13) U.S. proviskmal patent application serial no. 
60/162.871. attomey docket no. 25791.27, filed on 11/1/1999; (14) U.S. provisional 

35 application no. 60/159,039, attomey dodcet no. 25791.36. filed on 10/12,1999; (15) 
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U.S. provisional patent application no. 60/159.033. attorney docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provisional patent appDcation no. 60/165.228. 
attorney docket no. 25791.39. filed on 11/12/1999. the disctosuies of which are 
incorporated herein by reference. 

The coupfing 2035 is preferably coupled to the support member 2020, the 
expanskMi cone 2030. and the anchor 2040. The coupling 2035 is preferably 
adapted to convey pressurized fkJidk: materials and/or electrfeal current and/or 
communlcatfon signals from a surface locatton to the anchor 2035. The coupling 
2035 may. for example, be conventional commerdaiiy available slick wire, brakled 
wire, coiled tubing, or drilling stock material. In a preferred embodiment, ttie 
coupling 2035 is decoupled from the anchor 2040 upon initiating the axial 
displacement of the expanston cone 2030. 

The anchor 2040 Is preferably coupled to the lower section 2050 of the 
expandat>le tubular member 2025 and the coupling 2035. The anchor 2040 is 
further preferably adapted to be controllably coupled to the wellbore casing 2000. 

Rsferring to FIGS. 21a and 21b, in a preferrBd embodiment, the anchor 2040 
.includes a housing 2100, one or more spikes 2105, and one or more corresponding 
actuators 2110. In a preferred embodiment, the spikes 2105 are outwardly 
extended by the coniesponding actuators 2110. In an alternative embodiment, the 
spikes 2105 are outowardiy actuated by displacing the apparatus 2015 upwardly. In 
another alternative embodiment, the spikes 2105 are outwardly extended by placing 
a quantity of fluidk: material onto the spikes 2105. 

The housing 2100 is coupled to the kiwer sectnn 2050 of the expandable 
tubular member 2025, the spikes 2105, and the actuators 2110. The housing 2100 
is further preferably coupled to the coupling 2035. In a preferred embodiment, the 
housing 2100 Is adapted to convey eleclrical, oommunteatton, and/or hydraulic 
signals from the coupling 2035 to the actuators 21 1 0. 

The spikes 2105 are preferably movably coupled to the housing 2100 and 
the conesponding actuators 2110. The spikes 2105 are preferably adapted to pivot 
relative to the housing 2100. The spikes 2105 are further preferably adapted to 
extend outwardly in a radial direction tfiengage. and at least partially penetrate, the 
wellbore casing 2000, or other preexisting structure such as. for example, the 
weibore. Each of the spikes 2105 further preferably Indude a concave upwardly 
fedng surface 2115. In a prefemed embodiment, the placement of a quantity of 
fluUk: material such as, for example, a barite plug or a flex plug, onto the surfaces 

81 



2115 causes the spikes 2105 to pivot outwardly away from the housing 2100 to 
engage the wellbore casing 2000, or other preexisting stmcture such as. for 
example, the wellbore. Alternatively, the upward displacement of the apparatus 
2015 causes Vhe spikes 2105 to pivot outwardly away from the housing 2100 to 
5 engage the welltx>re casing 2000. or other preexisting structure, such as. for 
example, the wellbore. 

The actuators 2110 are preferebly coupled to the housing 2100 and the 
conesponding spikes 2105. The actuators 21 10 are preferably adapted to apply a 
force to the corresponding spikes 2105 sufRcient to pivot the corresponding spikes 

10 2105 outwardly and away from the housing 2100. The actuators 21 10 may be any 
numt>er of conventional commercially available actuators such as, for example, a 
spring, an electric or hydraulic motor, a hydreulic piston/cylinder. In a preferred 
embodiment, the actuators 2100 are hydreulic pistons In order to optimally provkle 
ease of operation. In an alternative embodinrtent, the actuatore 2110 are omitted 

15. and the spikes are pivotally coupled to the housing 21 00. 

Referring to FIGS. 22a. 2Zb. and 22c, in an alternative embodiment, the 
anchor 2040 includes the housing 2100, one or more petal baskets 2205, and one 
or mdre conresponding actuatore 2110. In a prefenred embodiment, the petal 
baskets 2205 are outwardly extended by the corresponding actuatore 2110. In an 

20 alternative embodiment, the petal baskets 2205 are outwardly actuatied by 
displacing the apparatus 2015 upwardly, in another alternative embodiment, the 
petal baskets 2205 are outwardly extended by placing a quantity of fluklic material 
onto the petal baskets 2205. 

The housing 2100 Is ooupled to the lower sectton 2050 of the expandable 

25 tubular member 2025, the petal baskets 2205, and the actuatore 21 10. 

The petal biaskets 2205 are preferably movably coupled to the housing 2100 
and the corresponding actuatore 2110. The petal baskets 2205 are preferably 
adapted to pivot relative to the housing 2100. The petal baskets 2205 are fiirther 
prefarably adapted to extend outwardly in a radial directton to engage, and at least 

30 partially penetrate, the wellbore casing 2000, or other preexisting structure. As 
Illustrated in FIG. 22o, ead> of the petal baskets 2205 further preferably indude a 
concave upwardly facing surface 2215. In a prefenred embodiment, the placement 
of a quantity of fluidic material such as, for example, a barite plug or a flex plug, onto 
me surfacM 2215 causes the petal baskets 2205 to pivot outwardly away from the 

35 housing 2100 to engage the wellbore casing 2000, or other preexisting structure. 
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Altemativeiy. the weight of the fluidic materials plaoed onto the petal baskets 2205 is 
sufficient to antihor the expandable tubular member 2025. Alternatively, the upward 
dispiacen)ent of the apparatus 2015 causes the petal baskets 2205 to pivot 
outwardly away from the housing 2100 to engage the weilbore casing 2000. or other 
preexisting structure. 

The actuators 2110 are pref«Bbly coupled to the housing 2100 and the 
corresponding petal baskets 2205. The actuators 2110 are preferably adapted to 
apply a force to the corresponding petal baskets 2205 sufficient to pivot the 
conBsponding petal baskets 2205 outwardly and away from the housing 2100. In 
an alternative embodiment, the actuators 2110 are omitted and the petal baskets 
are pivotalty coupled to the housing 21 00. 

In an alternative embodiment, the anchor 2040 includes one or more spikes 
2105 and one or more petal bs^kets 2205. 

As illustrated in FIG. 20a, the apparatus 2015 is preferably positioned within 
the weilbore casing 2000 with the expandable tubular member 2025 positioned In 
opposing relatkH) to the opening 2010. 

As illustrated in RG. 20b, in a preferiBd embodiment, the anchor 2040 is 
then anchored to the weilbore casing 2000. in this manner, the lower sectkxi 2050 
of the expandable tubular member 2025 is anchored to ttie weilbore casing 20(X) or 
the weilbore casing. In a preferred embodiment, the anchor 2040 is anchored by a 
control and/or electrical power signal transmitted from a surface tocaXton to the 
actuators 2110 of the anchor 2040. In an alternative embodiment, the anchor 2040 
Is anchored to the weilbore casing 2000 by upwardly displacing the apparatus 2015. 
In an alternative embodiment, the anchor 2040 is anchored to the virellbore casing 
2000 by placing a quantity of a fluidic material such, for example, a barfte plug or a 
flex plug, onto the spikes 2105 or petel baskets 2205 of the anchor 2040. In an 
altemative embodiment the anchor 2040 is omitted, and the apparatus 2015 is 
anchored by placing a quantity of a fluMic material such, for example, a barite plug 
or a flex plug, onto at least the lower and/or the intermediate sections. 2050 and 
2055, of ttie expandable tubular member 2025. 

In an alternative embodiment a corhpressible ^ment arrd/or epoxy is then 
injected into the annular space between the une)q)anded portion of the tubular 
member 2025 and the weilbore casing 2000. The compressible cement and/or 
epoxy is then permitted to at least partially cure prior to the initiation of the radial 
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expansion process. In this manner, an annular structural support and fliridlc seal ts 
provided around the tubular memt)er 2025. 

As illustrated in FIG. 20c, in a prefenred embodiment, the expansion cone 
2030 Is then axially displaced by applying an axial force to the support menr^r 
5 2020. in a preferred embodiment, the axial displacement of the expansion cone 
2030 radially expands the expandable tubular member 2025 into intimate contact 
with the walls of the wetlbore casing 2000. 

As illustrated in FIG. 20d, in a preferred embodiment, after the expandable 
tubular member 2025 has t^n completely radially e)q>anded by the axial 
10. dteplacen^nt of the expansion cone 2030, the opening 2010 in the wellbore casing 
2000 is sealed off by the radially expanded tubular member 1435. In this manner, 
repairs to the wellbore casing 2000 are optimally provided. More generally, the 
apparatus 2015 is used to repair or form wellbore casings, pipelined, and structural 
^ supports. 

15 Referring to FIGS. 23a to 23e, an alternative embodiment of an apparatus 

and method for coupling an expandable tubular vnewber to a preexisting structure 
will now be described. Referring to Fig. 23a, a wellbore casing 2300 and an open 
hole wellbore section 2305 are positioned within a subterranean formation 2310. 
The wellbore casing 2300 and the open hole wellbore section 2305 may be 
20 positioned in any orientation from the vertical direction to the horizontal direction. 

In a prefenred embodiment, an apparatus 2320 is utilized to fonm a new 
section of wellbore casing within the open hole welttxire section 2305. More 
generally, the apparatus 2320 is preferably utilized to form or repair wellbore 
casings, pipelines, or structural supports. 
25 The apparatus 2320 preferably includes a support member 2325, an 

expandable tubular member 2330, an expansion cone 2335, one or more upper 
sealing members 2340, and one or more sealing members 2345. 

The support member 2325 is preferably adapted to be coupled to a surfece 
location. The support member 2325 is further coupled to the expansion cone 2335. 
30 The support member 2325 may, for example, be conventional oomnm^lly 
^ available slick wire, braided wire, cofl^ Uiblng, or drilling sto^ material. 

The expandable tubular member 2330 is removably coupled to Vt\e 
expansion cone 2335. In a preferred embodiment, the expandable tubular member 
»>25 further Includes one or more upper and Icwer sealing members. 2340 and 
35 2345, on tfie outside surface of the expandable tubular member 2330 In order to 
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optfmaily seal the interface b^ween the. expandable tutMilar memtber 2330 and the 
wellbore casing 2300 and the open hole wellbore section 

In a prefened embodiment, the expandable tubular member 2025 further 
includes a lower section 2350, an intermediate section 2355. and an upper section 
2360. In a preferred embodiment, the wall thicknesses of the lower and 
intermediate sections, 2350 and 2355, are less than the wall thickness of the upper 
section 2360 in order to optimally fecilitate the radial eicpansion of the expandable 
tubular member 2330. In a preferred embodiment, the lower sectton 2350 of the 
expandable tubular member 2330 includes one or more slots 2365 adapted to 
pemiit a fluMic sealing material to penetrate the lower sectkxi 2350. 

In a preferred embodinoent, the expandable tubular member 2330 is further 
provided substantially as disclosed in one or mors of the following: (1) U.S. utility 
patent appiicatton serial no. 09/454,139, attorney docket no. 25791.3.02. filed on 
12/3^1999. whteh claimed the benefit of the filing date of U.S. provisional patent 
appHcation no. 60/111,293. attorney docket no, 25791.3, filed on 12/7/1998; (2) U.S. 
utlll^ patent appRcatton serial no. 09/510.913. attorney docket no. 25791.7.02, filed 
on 2/23/2000. which claimed the benefit of the filing date of U.S. provistonal 
appBcatton no. 60/121.702. fited on 2/25/1999; (3) U.S. utility patent applicatton 
serial no. 09/502.350. attorney docket no. 25791.8.02. filed on 2/10/2000. which 
claimed the benefit of the fOing date of U.S. provistonal applteatton no. 60/119.611, 
attorney docket no. 25791.8; (4) U.S. utility patent applicatton serial no. 09/440,338, 
attorney docket no. 25791.9.02, fited on 11/15/1999. whteh claimed the benefit of 
the filing date of U.S. provisnnal applteation no. 60/108.558, attorney docket no. 
25791.9. fited on 11/16.1998; (5) U.S. provlstonal patent appitoatton no. 60/183.546, 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523,460. attorney docket 
no. 25791.11.02. filed on 3/10/2000, which claimed the benefit of the filing date of 
U.S. provistonal applicatton no. 60/124.042. filed on 3/11/1999; (7) U.S. utility patent 
application no. 09/512,895, attomey docket no. 25791.12.02. filed on 2/24/2000, 
whfch claimed the benefit of the filing dates of U.S. provistonal application no. 
60/121,841, attomey docket no. 25791.12, filed on 2/26/1999 and U.S. provistonal 
appitoation no. 60/154,047, attomey docket no. 25791.28, filed on 9/16/1999; (8) 
U.S. utility application no. 09/511.941, attorney docket no. 25791.16.02. filed on 
2^4/2000. which claimed the benefit of the filing date of U.S. provistonal serial no. 
60/121.0)7. attomey docket no. 25791.16, filed.on 2/26/1999; (9) U.S. utility patent 
appBcatton no. 09/588.946. attomey do<*et no. 25791.17.02. filed on June 7. 2000. 
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which claimed the benefit of the fSing date of U.S. provisionai patent application 
serial no. 60/137,998. attorney docket no. 25791.17. filed on 6/7/1999: (10) U.S. 
utilify pafent application no. 09^.122, attorney docket no. ^791.23.02, filed on 
4/26/2000. whteh claimed the l)eneflt of the ffling data of U.S. provisional applicatkm 
no. 60/131.106. attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
proviskxial applicatk)n no. 60/146.203. attorney docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provlskMial applteatkm no. 60/143,039, attorney docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provistonal patent application serial no. 
60/162,671. attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provisional 
application no. 60/159.039. attorney docket no. 25791.36. filed on 10/12.1999; (15) 
U.S. provistonal patent applicatton no. 60/159.033, attorney docket no. 25791.37; 
filed on 10/12/1999; and (16) U.S. provisional patent applicatton no. 60/165,228. 
attorney docket no. 25791.39. filed on 11/12/1999. the disclosures of which are 
incorporated herein by reference. 

The expanston cone 2335 is preferably coupled to the support memt^r 
2325. The expansto'n cone 2335 is further preferably removably coupled to the 
expandable tubular member 2330. The axpansion cone 2335 is preferably adapted 
to radially expand the expandable tubular member ;^30 when the expanston cone 
2335 is axially displaced relative to the expandable tubular memb«> 2330. 

In a preferred embodiment, the expanskxi cone 2335 is provided 
substantially as disctosed in one or more of the folkiwing: (1) U.S. utility patent 
appikation serial no. 09/454.139, attorney docket no. 25791.3.02, filed on 
12/3/1999. Which claimed the benefit of the filing date of U.S. provisional patent 
applteatkm no. 60/111.293, attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510.913. attom^ docket no. 25791.7.02. filed 
on 203/2000. which claimed the benefit of the filing dale of U.S. proviskMial 
appicatton no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502.350, attorney docket no. 25791.8.02. filed on 2/10/2000. which 
claimed the benefit of ttie filing date of U.S. provistonal application rro. 60/119.611. 
attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440.338, 
attorney dod(et nc. 25791.9.02. filed on 11/15/1999, which daimed the benefit of 
the filing date of U.S. provistonal application no. 60/108,558, attorney docket no. 
25791.9, filed on 11/16.1998; (5) U.S. provisional patent application no. 60/183,546. 
filed on 2V1 8/2000; (6) U.S. utility patent application no. 09/523.480. attorney docket 
no. 25791.11.02. filed on 3/10^000. which claimed the benefit of the filing date of 
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U.S. provisional application no. 60/124.042, fBed on 3/11/1999; (7) U.S. utility patent 
appllcaton no. 09/512,895. attorney docket, no. 25791.12.02, filed on 2/24/2000. 
wtiich dainied the t)eneflt of the filing dates of U.S. provl^onal application no. 
60/121.841. attorney docket no. 25791.12, filed on 2/26/1999 and U.S. provlskNtal 
applnatkm no. 60/154.047. attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. uUilty appUcatk>n no. 09/511.941. attorney docket no. 25791.16.02. filed on 
2^4/2000, which claimed the t>enefit of the filing date of U.S. provisional serial no. 
60/121.907, attorney docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
applicatton no. 09/588,946. attorney docket no. 25791.17.02. filed on June 7, 2000. 
which claimed ttie benefit of the filing date of U.S. provisional patent application 
serial no. 60/137,998. attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent appllcatton no. 09/559,122, attorney docket no. 25791.23.02. filed oh 
4/26/2000. which dalnwd ttie i)enefit of ttie filing date of U.S. provisional applicatk}n 
no. 60/131.106, attomey docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
proviskmat applicaiion no. 60/146.203, attomey docket no. 25791.25. filed on 
7/29/1999; (12) U.S. pravistonal appHcatkm no. 60/143,039. attomey docket no.. 
25791.26. filed on 7/9/1999; (13) U.S. pravistonal patent appllcatkm serial no. 
60/162.671, attomey docket no. 25791.27. filed on 11/1/1999; (14) U.S. provisional 
applcatton no. 60/159.039, attomey docket no. 25791.36, filed on 10/12.1999; (15) 
U.S. provisional patent appllcatton no. 60/159.033. attomey docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provistonal patent applteation no. 60/165,228, 
attomey docket no. 25791.39. filed on 11/12/1999, ttie disctosures of which are 
incorporated hetein by referenc;e. 

The upper sealing rtmrbw 2340 Is coupled to ttie outside siffface of the 
upper sectton 2360 of the expandalile tubular rriember 2330. The upper sealing 
member 2340 is preferably adapted to flukUdy seal the interface between the 
radially expanded upper sectkm 2360 of ttie expandable tubular member 2330 and 
Ow welibore casing 2300. The upper sealing member 2340 may be any number of 
conventional commercially available sealing members. In a prefened embodiment, 
ttie upper sealing member 2340 is a viton rubber in order to optimally provide k)ad 
carrying and pressure sealing capacity. 

Hie tower sealing member 2345 is preferably coupled to the outside surface 
of the upper section 2360 of ttie expandable tubular member 2330. The lower 
sealing member 2340 is preferably adapted to fluldicly seal the Intwface between 
ttie radially expanded upper sedton 2360 of ttie expandable tubular member 2330 
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and the open hole wdibore section 2305. The lower sealing memt)er 2345 may t>e 
any numt)er of conventional commercially availal>le sealing memtwrs. In a preferred 
en^iment. the lower sealing member 2345 is viton nil}ber in order to optlmaily 
provide load carrying and sealing capacity. 
5 As illustrated in FIG. 23a. the apparatus 2320 is preferat)ly positioned within 

the wellbore casing 2300 and the open hole wetlbore section 2305 with the 
expandable tubular member 2330 positioned in overiapping relation to the wellbore 
casing 2300. 

As illustrated in FIG. 23b, in d prefenred embodiment, a quantity of a 
10 hardenable fluidic sealing material 2365 is then Injected into the open hole wellbore 
section 2305 proximate to the lower section 2350 of the expandable tubular member 
2330. The sealing material 2365 may be any number of conventional commerdally 
available sealing materials sudi as, for example, cement and/or epoxy resin.. In a 
preferred embodiment, the hardenable fluidic sealing material 2365 at least partially 
15 enters the slots provided in the lower section 2350 of «)e expandable tubular 
member 2330. 

As illustrated in FiG. 23c, the hardenable fluidic sealing material 2365 is 
preferably then pennitted to at teast partially cure. In this manner, the lower section 
2350 of the expandabte tubular member 2330 is anchored to the open hole viwHbore 
20 section 2305. 

In an aitemative embodiment, a compressible cement and/or epoxy is then 
irtiectBd into the annular space between the unexpended portion of the tubular 
member 2330 and the weiibore casing 2300. The compressible cement and/or 
epoxy is then pennitted to at least partially cure prior to the Initiation of the radial 
25 expansion process. In this manner, an annular structural support and fluidic seal is 
provided around the tubular member 2330. 

As illustrated in FIG. 23d, in a preferred embodiment, the expansion cone 
2335 is then axially displaced by applying an axial force to the support member 
2325. In a preferred embodiment, the a)dal displacement of the expansion cone 
30 2335 radially expands the expandable tubular menriber 2330 into intimate coritact 
with th^ v^^lls of the wellbore casing 2300. 

As illustrated in FIG. 2Ze] in a preferred embodiment after the expandable 
tubular member 2330 has been COTipletely radially expanded by me axial 
displacement of the expansion rone 2335. a new section of wellbore casing Is 
35 formed that preferably includes the radially expanded tubular member 2330 and an 
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outer annular layer of a fluidic sealing material. More generally, the apparatus 2320 
is uscKl to repair or fbnn wellbore casings, pipelines, and stmctural supports. 

Refening to FIGS. 24a to 24c, an altemative embodiment til an apparatus 
and method for coupling an expandable tubular member to a preexisting stnicture 
will now be described. Referring to Fig. 24a, a wellbore casing 2400 and an open 
hole wellbore section 2405 are positioned within a subterranean fbnriation 2410. 
The wellbore casing 2400 and the open hole wellbore section 2405 may be 
positioned in any orientation from the vertical direction to approximately the 
horizontal direction. 

In a prefBrred embodiment, an apparatus 2420 is utilized to form a new 
section of wellbore casing within the open hole wellbore section 2405. More 
generally, the apparatus 2420 is preferably utilized to fonn or repair wellbore 
casings, pipelines, or structural supports. 

The apparatus 2420 preferably Includes a support member 2425, an 
expandable tubular member 2430, an expansion cone 2435, a coupling 2440, a 
packer 2445. a mass 2450, one or more upper sealing members 2455, and one or 
more sealing members 2460. 

The support member 2425 is preferably adapted to be coupled to a surfece 
location. The support member 2425 is further coupled to the expansion cone 2435. 
The support member 2425 is preferably adapted to convey electrical, 
communication, and/or hydraulic signals to and/or from the packer 2445. The 
support member 2425 may. for example, be conventional oommerdally available 
slick wire, braided wire, coiled tubing, or drilling stock material. 

The expandable tubular member 2430 is removably coupled to the 
expansion cone 2435 and the packer 2445. The expandable tubular member 2430 
Is further preferably coupled to the mass 2450. In a prefenred embodiment, the 
expandable tubular member 2430 further includes one or more upper and lower 
sealing members, 2455 and 2460, on the outskJe surface of the expandable tubular 
member 2430 in order to optimally seal the interface between the expandable 
tubular member 2430 and the wellbore casing 2400 and the open hole wellbore 
sedton 2405. 

In a prefenBd embodiment the expandable tubular member 2430 ftirther 
includes a lower section 2465, an intermediate section 2470, and an upper section 
2430. In a preferred embodiment, the wall midcnesses of the lower and 
intenmdiate secttons, 2465 and 2470, are less than the wall thidcness of ^e upper 
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section 2475 in order to optimaBy fadlitate the radial expansion of the expandable 
tubular member 2430. In a preferred embodiment, the lower section 2465 of the 
expandable tubular member 2430 is coupled to the mass 2450. 

In a prefenned embodiment, the exparidable tubular member 2430 is further 
5 provided substantially as disclosed in one or more of the following: 

The expansion cone 2435 is preferably coupled to the support member 2425 
and the ooiipling 2440. The expansion cone 2435 is further preferabiy removably 
coupled to the expandable tubular member 2430. The expansion cone 2435 is 
preferably adapted to radially expand the expandable tubular member 2430 when 
10 the expansion cone 2435 is axially displaced relative to the expandable tubular 
member 2430. 

In a preferred embodiment, the expansion cone 2435 is provided 
sutetantially as disclosed in one or more of the following: (1) U.S. utility patent 
application serial rx). 09/454,139, attorney docKet no. 25791.3.02, filed on 

15 12/3/1999, which claimed the benefit of the filing date of U.S. provisional patent 
application no. 60/111,293, attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S.. 
utility patent application serial no. 00/510,913, aUomey docket no. 25791.7.02, filed 
oh 2/23/2000. which claimed the benefit of the filing date of U.S. provisional 
appHcatton no. 60/121,702, filed on 2/25/1099; (3) U.S. utiiity patent appllcatk)n 

20 serial no. 09/502,350, attorney docket no. 25791.8.02. filed on 2/10/2000, which 
claimed the benefit of the filing date of U.S. provisional applicatton no. 60/119,611, 
attomey docket no. 25791.8; (4) U.S. utility patent applicatkm serial no. 09/440,338, 
attomey docket no. 25791.9.02, filed on 11/15/1999, which claimed the benefit of 
the filing date of U.S. provisional application no. 60/108,558, attorney docket no. 

25 25791.9, filed on 11/16.1998; (5) U.S. provistonal patent applk»tk)n no. 60/183,546. 
filed on 2/18/2000; (6) U.S. utility patent appHcatton no. 09/523,460, attomey docket 
no. 25791.11.02, filed on 3/10/2000, which claimed the benefit of the fHng date of 
U.S. provistonal applicatton no. 60/124,042, filed on 3/11/1999; (7) U.S. utility patent 
appNcatton no. 09/512,895. attomey docket no. 25791.12.02, filed on 2/24/2000, 

30 which claimed the benefit of the filing dates of U.S. provisional application no. 
60/121,841, attomey dodcet nc. 25791.12, filed on Z^6/1998 and U.S. provisional 
application no. 60/154,047, attomey docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility application no. 09/511,941, attomey docket no. 25791.16.02, filed on 
2^4^000, whidi daimed the benefit of the filing date of U.S. provisional serial no. 

35 60/121,907, attomey docket no. 25791.16. filed on 2/26/1999; (9) U.S. utiiity patent 
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application no. 09/588.946. attorney docket no. 25791.17.02. filed on June 7. 2000. 
which claimed the t>enem of the filing date of U.S. provisional patent appfication 
serial no. 60/137.998. attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
uMBty patent appKcation no. 09/559.122. attorney docket no. 25791.23.02, filed on 
4/26/2000, which claimed the benefit of the filing date of U.S. provisiona] application 
no. 60/131.106, attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provisional appllcatton no. 60/148.203. attorney docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provisional applicatton no. 60/143.039. attorney docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provlsfonal patent application serlal.no. 
60/162,671, attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provisional 
application no. 60/159,039. attorney docket no. 25791.36, filed on 10/12,1999; (15) 
U.S. provisional patent application no. 60/159,033. attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provistonal patent application no. 60/165,228, 
attorney docket no! 25791.39, filed on 11/12/1999, ttie disclosures of vi^ich are 
Incorporated herein by reforenoe. 

The coupling 2440 is preferably coupled to ttie support member 2425 and 
tt» expanstori cone 2435. The coupling 2440 b preferably adapted to convey 
elecMcal, oommunication. and/or hydrauRc senate to and/or from the packer 2445. 
The coupHng 2440 may be any number of ooiwentional support members such as. 
for example, commercially available sOck wire, braided wire, coiled tubing, or drflling 
stock material. 

The packer 2445 is ooupted to the coupling 2440. The packer 2445 is further 
removably coupled to the lower section 2465 6f tiie expandabte wellbore casing 
2430. The packer 2445 is preferably adapted to provMe sufficient frIcHonal force to 
support the lower stetion 2465 of ttie expandable wellboire casing 2430 and ttte 
mass 2450. The packer 2445 may be any nwnber of conventional oommerdally 
available packers. In a preferred embodiment, the packer 2445 Is an RTT8 packer 
available from Halliburton Energy Services in order to optimally provkJe multiple sete 
and releases, in an alternative embodiment, hydraulto slips may be substituted for, 
or used to supplement, the packer 2445. 

The mass 2450 is preferably coupled to the iower section 2465 of tiie 
expandabte tubular member 2430. The mass 2450 is preferably selected to provWe 
a tensile toad on ttie lower section 2465 of the expandable tubular member 2430 
that ranges from about 50 to 100 % of the yield point of the upper section 2475 of 
ttie expandable tubular member 2430. In tttis manner, when t»» packer 2445 Is 
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released, the axial force provided by the mass 2450 optimally radially expands and 
extrudes the expandable tubular member 2430 off of the expansion cone 2435. 

The upper sealing member 2455 is preferably coupled to the outside surface 
of the upper section 2475 of the expandable tubular ntember 2430. The upper 
5 sealing menrtber 2455 is preferably adapted to fluldicly seal the interface between 
the radially expanded upper section 2475 of the expandable tubular n>ember 2430 
and the weilbore casing 2400. The upper sealing member 2455 may be any 
number of conventional commen^lly available sealing members. In a preferred 
ernbodiment the upper sealing member 2455 is viton rubber in order to optimally 

10 provide load carrying and pressure sealing capacity. 

The lower sealing member 2460 Is preferably coupled to the outside surfece 
of the upper section 2475 of the expandable tubular member 2430. The lower 
sealing member 2460 Is preferably adapted to fluididy seal the interface between 
the radially expanded upper section 2475 of the expandable tubular member 2430 

15 and the open hole weilbore section i2405. The low^r sealing member 2460 may be 
any number of conventional commercially available sealing members. In a prefened 
embodiment, the lower sealing member 2460 is viton rubber in order to optimally 
provide lead bearing and sealing capacity. 

As illustrated in FIG. 24d, ttie apparatus 2420 is preferably positioned within 

20 ttie weiiborB casing 2400 and the open hole weilbore section 2405 with the 
expandable tubular member 2430 positioned in overlapping relation to the weilbore 
casing 2400. in a praferred embodiment, ttie weight of ttie mass 2450 is supported 
by ttie support member. 2425. ttie expansion done 2435. the coupling 2440. ttte 
padcer 2445. and the lower section 2465 of ttie expandable tubular member 2430. 

25 In ttiis manner, ttie intermediate section 2470 of ttie expandable tubular member 
2430 preferably does not support any of the weight of ttie mass 2450. 

As illustrated in FIG. 24b, in a preferred embodiment, ttie packer 2445 is 
then released from connection with ttie lower section 2465 of ttie expandable tubular 
member 2430. In this manner, the mass 2450 is preferably now supported by the 

30 support member 2425, expansion cone 2435, and ttie lower and intemiediate 
sections, 2465 and 2470: of ttie expandaWe tubular member 2430. In a preferred 
embodiment, the weight of the mass 2450 then causes the expandable tubular 
member 2430 to be radially expanded by, and extruded off of, the expansion cone 
2435. In a prefenred emtxxllment, during the extrusion process, the position of the 
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support member 2425 is adjusted to ensure an overlapping relatton t)etween the 
expandable tubular member 2430 and the weilbore casing 2400. 

In an alternative embodiment, a compressible cement and/or epoxy is 
Injected into the annular space between the unexpended portion of the tubular 
nrwmber 2430 and the wellbore casing 2400 before and/or during the extrusion 
process. The compressible cement and/or epoxy is then preferably permitted to at 
least partially cure prior to the initiation of the radial expansion process. In this 
manner, an annular structural support and fluidic seal is provided around the tubular 
member 2430. 

As illustrated in FIG. 24c, in a preferred embodiment, after the expandable 
tubular member 2430 has been completely extruded off of the expansion cone 2435, 
a new section of wellbore casing Is fonned that preferably includes the radially 
expanded tubular member 2430 and an outer annular layer of a fluidic sealing 
material. More generally, the apparatus 2420 is used to repair or form welibora 
cas^gs, pipelines, and structural supports. 

In an attemative embodiment, the mass 2450 is positioned on top of the 
upper section 2475 of the tubular member 2430. In a preferred embodiment, the 
mass 2450 is fabricated from a thick walled tubular member that is concentric with 
respect to the support member 2425, and also rests on top of the upper section 
2475 of the tubular member 2430. In this manner, when the expansion cone 2435 
exits the tubular member 2430, the expansion cone will cany the mass 2450 out of 
the wellbore 2405. 

Referring to FIGS. 25a to 25c an attemative embodiment of an apparatus 
and method for coupling an expandable tubular member to a preexisting structure 
will now be described. Referring to Fig. 25a, a wellbore casing 2500 and an open 
hole wellbore section 2505 are positioned within a subterranean fonnation 2510. 
The wellbore casing 2500 and the open hole wellbore section 2505 may be 
positioned in any orientetion from the vertical direction to approximately the 
horinmtel direction. 

In a preferred embodiment, an apparatus 2520 Is utilized to form a new 
section of wellbore casing within the open hole wellbore sectton 2505. More 
generally, the apparatus 2520 is preferably utilized to form or repair wellbore 
casings, pipelines, or structural supports. 

The apparatus 2520 preferably Indudes a support member 2525, an 
e)«)andable tubular member 2530, an expansion cone 2535, a diamber 2440. an 
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end plate 2545. one or more upper sealing noembers 2555, and one or more sealing 
members 2560. 

The support member 2525 [»referabty adapted to be coupled to a surface ' 
location. The support member 2525 is further coupled to the expansion cone 2535. 
5 The support member 2525 is preferably adapted to convey fluidic materials to and/or 
from the chamber 2540. The support member 2525 may, for example, be 
conventional commerdaliy available slick wire, braided wire, coiled tubing, or drilling 
stock material 

The expandable tubular member 2530 is removably coupled to the 

10 expanston cone 2535. In a preferred emt)odinnent, the expandable tubular member 
2530 further includes one or more upper and bwer sealing members, 2555 and 
2560, on the outside surface of the expandable tubular memt)er 2530 in order to 
optimally seal the interface between the expandable tubular member 2530 and the 
wellbore casing 2500 and the open hole wellbore section 2505. 

15. In a prefenred embodimentt the expandable tubular rnember 2530 further 

includes a k>wer section 2565. an intermediate secHon 2570, and an upper sectk>n 
^ 2530. In a prefenred embodiment, the wall thicknesses of the tower and 
intermediate sections. 2565 and 2570, are less than the wall thickness of the upper 
sectton 2575 in order to optimally facilitate the radial expanston of the expandable 

20 tubular member 2530. 

in a preferred embodiment, the tower section 2565 of the expandable tubular 
member 2530 further inckJdes the chamber 2540 and the end plate 2545. 

In a preferred embodiment, the expandatrfe tubular member 2530 is further 
provMed substantially as disclosed in one or more of the fbltowing: (1) U.S. utility 

25 patent application serial no. 09/454,139, attorney docket no. 25791.3.02. iRIed on 
12/3/1999, which claimed the benefit of the filing date of U.S. provisional patent 
application no. 60/111,293, attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent applicatton serial no. 09/510,913. attorney docket no. 25791.7.02, filed 
on 2/23/2000, which claimed the benefit of the filing date of U.S. provistonal 

30 applicatton no. 60/121,702, filed on 2/25/1999; <3) U.S. utility patent applicatton 
serial no. 09/502,350, attorney docket no. 25791.8.02, filed on Z'l 0/2000, which 
claimed the benefit of the filing date of U.S. provisional application no. 60/119,611, 
attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440,338, 
attorney docket no. 25791.9.02, filed on 11/15/1999, whic^ daimed the benefit of 

35 the filing date of U.S. provistonal application no. 60/108,558, attcxney docket no. 
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25791.9. filed on 11/16.1998; (5) U.S. provisional patent application no. 60/183.548. 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523,460. attorney dodcet 
no. 25791.11.02. filed on 3/10/2000. which claimed the benefit of the filing date of 
U.S. provisionai application no. 60/124.042. filed on 3/11/1999; (7) U.S. utility patent 
appVcation no. 09/512.895. attorney docket no. 25791.12.02. filed on 2/24/2000, 
which claimed the bemm of the filing dates of U.S. provisional appBcatlon no. 
60/121.841, attorney docket no. 25791.12, filed on 2/26/1999 and U.S. provisional 
application no, 60/154,047, attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility application no. 09/511.941. attorney docket no. 25791.16.02, filed on 
2/24/2000. whrch claimed the benefit of the filing date of U.S. provlstonal serial no. 
60/121,907. attorney docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
appHcatlon no. 09/588,946, attorney docket no. 25791.17.02. filed on June 7. 2000. 
wWch dabned the twnefit of the fiTmg date of U.S. provlstonal patent appltoatton 
serial no. 60/137,998, attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utHlty patent appHcatton no. 09/559,122, attorney docket no. 25791.23.02. filed on 
4/26/2000, which claimed the benefit of ttie filing date of U.S. provisional applicatkm 
no. 60/131.106, attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provlstonal applteatton no. 60/146.203. attorney docket na 25791.25. filed on 
7/29/1999; (12) U.S. provlstonal appiicatton no. 60/143.039, attorney docket no. 
25791.26, fitod on 7/9/1999; (13) U.S. provlstonal patent appiicatton serial no. 
60/162.671, attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provisional 
applteation no. 60/159,039. attorney docket no. 25791.36, filed on 10/12,1999; (15) 
U.S. provisional patent appiicatton no. 60/159.033. attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provlstonal patent applteation no. 60/165,228. 
attorney docket no. 25791.39, filed on 11/12/1999, ttte disctosures of whtoh are 
Incorporated herein by reference. 

The e)q)anston cone 2535 Is preferably couptod to ttie support member 
2525. The expansion cone 2535 is furttier preferably removably coupled to ttie 
expandable tubular member 2530. The expansion cone 2535 Is preferably adapted 
to radially expand fhe expandable tubular member 2530 v(rtwn the expansion cone 
2535 is axially displaced relative to the expandable tubular member 2530. The 
. expansion cone 2535 Is further preferably adapted to convey fluidic materials to 
and/or from ttie chamber 2540. 

In a preferred embodiment, the exparision cone 2535 Is provided 
substantially as disctosed in one or more of ttie following: (1) U.S. utility patent 
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appication serial no. 09/454,1 39, attorney docket no. 25791.3.02, filed on n 
12/3/1999. wMch claimed the benefit of the filing date of U.S. provisional patent 
application no. 60/111.293, attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. --^ 
utility patent application serial no. 09/510.913, attorney docket no. 25791.7.02, filed 

. 5 on 2/2^000, which daimed the benefit of the filing date of U.S. provisk>nal ^ 
applteatkx) no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350, attorney docket no. 25791.8.02, filed on 2/10/2000, which ^ 
claimed the benefit of the filing date of U.S. provisional application no. 60/119,611, 
attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440,338, ^ 

10 attorney docket no. 25791.9.02. filed on 11/15/1^9, vihtch dainr^ed the benefit of 
the filing date of U.S. provisional application no. 60/108,558, attomey docket no. 
25791.9, filed on 1 1/16.1998; (5) U.S. provisional patent application no. 60/183,546, 
filed on 2/18/2000; (6) U.S. utility patent applk»tk)n no. 09/523,460. attonney docket 
no. 25791 .1 1.02, filed on 3/10/2000, which daimed the benefit of the filing date of . 

15 U.S. proviskxial application no. 60/124.042. filed on 3/1 1/1999; (7) U.S. utiiity patent 

applicatibn no. 09/512,895, attomey docket no. 25791.12.02. filed on 2/24/2000. ^ 
which dainried the benefit of the ^ling dates of U.S. provisional applicatton no. 
60/121,841, attomey docket no. 25791.12. filed on 2/26/1999 and U.S. provisk>nal 
appUcatton no. 60/154.047. attonney docket no. 25791.29, filed on 9/16/1999; (8) 

20 U.S. utility applk»tk>n no. 09/511.941. attomey docket no. 25791.16.02. filed on n 
2/24/2000. which daimed the benefit of the filing date of U.S. provistonal serial no. 
60^121.907. attomey docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent ^ 
appHcation no. 09/588.946. attomey docket no. 25791.17.02. filed on June 7, 2000. 
which daimed the benefit of the filing date of U.S. pro^nsional patent applicatton ^ 

25 serial no. 60/137.998, attomey docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utnity patent applicatton no. 09/559.122, attomey docket no. 25791.23.02, filed on 
4/26/2000. whk:h daimed the benefit of VhB filing date of U.S. provisional api:riicatk3n 
. no. 60/131,106, attomey docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provistonal applicatton no. 60/146,203. attomey docket no. 25791.25, filed on 

30 7/29/1999; (12) U.S. provistonal application no. 60/143.039. attomey docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provistonal patent application seriai no. 
60/162,671, attomey docket no. 25791.27, filed on 11/1/1999; (14) U.S. provisional 
applicatton no. 60/159,039, attomey docket no. 25791.36, filed on 10/12,1999; (15) 
U.S. provisional patent application no. 60/159,033. attomey dodcet no. 25791.37, 

35 filed on 10/12/1999; and (16) U.S. provistonal patent application no, 60/185,228, 
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attorney docket no. 25791.39, filed on 11/12/1999, the disclosures of which are 
incorporated herein by reference. 

The chamt)er 2540 is defined by the interior portion of the tower section 2565 
of the expandable tubular member 2530 below the expansion cone 2535 and above 
5 the end plate 2545. The chamber 2540 Is preferably adapted to contain a quantity 
of a fluidic materials having a higher density than the fluidic materials outside of the 
expandabte tubular member 2530. 

The upper sealing member 2555 is preferably coupled to the outside surface 
of the upper sectton 2575 of the expandable tubular member 2530. The upper 
10 sealing member 2555 is preferably adapted to fluididy seal the interface between 
the radially expanded upper section 2575 of the expandable tubular member 2530 
and the weHbore casing 2500. The upper sealing member 2555 may be any 
number of oonventtonal oommerdally available sealing members. In a preferred 
embodlnwnt, the upper sealing member 2555 is vitoh mbber in order to optimally 
15 provide load carrying and pressure sealing capacity. 

The lower sealing member 2560 to preferably coupled to the outside sur^ 
of the upper section 2575 of the expandable tubular member 2530. The lower 
sealing member 2560 is preferably adapted to fluididy seal the interface between 
the radiady expanded upper sectton 2575 of the expandabte tubular member 2530 
and the open hoto wellbore section 2505. The lower sealing member 2560 may be 
any number of conventional commercially available sealing membere. In a preferred 
ernbodlment, the tower sealing member 2560 Is vtton rubber In order to optimally 
provide load canrying and pressure sealing capadty. 

As illustrated In FIG. 25a, the apparatus 2520 Is preferably positioned within 
the wellbore casing 2500 and the open hole wellbore section 2505 with the 
expandable tubular member 2530 positioned In overtopping relation to the wellbore 
casing 2500. 

As illustrated in FIG. 25b, a quantity of a fluidic material 2580 having a 
density greater than the density of the fluidic material within the regton 2585 outside 
of the expandabte tubular member 2530 is injected into the chamber 2540. In a 
preferred embodiment, the difference in hydrostatic pressure betvwen the chamber 
2540 and the region 2585, due to the differences in fluid densities of these regfons, 
causes the expandabte tubular member 2530 to be radially expanded by, and 
extruded off of, the expansion cone 2535. In a preferred embodinwnt, during the 
extrusion process, the position of the support member 2525 is adjusted to ensure an 
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overlapping relation betv^n the expandat)ie tubular member 2530 and the >wetlbore 
casing 2500. In a preferred embodiment, the quantity of the fluidic material 2580 
initially injected into the chamber 2540 is subsequently increased as the size of the 
chamber 2540 increases during the extrusion process. In this manner, high 

5 pressure pumping equipment is typicaiiy rK>t required, or the need for it is at least 
minimized. Rather, In an exemplary embodiment, a column of the fluidic material 
2580 is rr^intalned within the support member 2525. 

In an aKemative embodiment, a compressible cement and/or epoxy is 
bnjected into the annular space between the unexpanded portion of the tubular 

10 member 2530 and the wellbore casing 2500 before and/or during the extrusion 
process. The compressible cement and/or epoxy is then preferably pemnitted to at 
least partially cure prior to the initiation of the radial expansion process. In this 
manner, an annular structural support and fluidic seal is provided around the tubular 
member 2530. 

15 As illustrated in FIG. 25c in a preferred embodiment, after the expandable . 

tubular member 2530 has been completely extruded off of the expansion cone 2535. 
a new section of wellbore casing is formed that preferably includes the radially 
expanded tubular member 2530 and an outer annular layer of a fluidic sealing 
material. More generally, the apparatus 2520 is used to repair or torn wellbore 

20 casings, pipelines, and structural supports. 

Referring to FIGS. 26a to 26c. ah alternative embodiment of an apparatus 
and method fbr coupling an expandatile tubular member to a preexisting stnicture 
will now be described. Refening to Fig. 26a, a wellbore casing 2600 and an open 
hole wellbore section 2605 are positlor>ed within a subterranean fbrnnation 2610. 

25 The wellbore casing 2600 and the open hole wellbore section 2605 may be 
positioned in any orientation from the vertical direction to approximately the 
horizontal direction. 

in a prefened embodiment, an apparatus 2620 is utilized to form a new 
sedicxi of wellbore casing within the open hole wellbore section 2605. More 

30 generally, the apparatus 2620 is preferably utilized to fomn or repair weiibora 
casings, pipelines, or structural supporte. 

The apparatus 2620 preferably Includes a support member 2625, an 
expandable tubular member 2630, an expansion cone 2635. a slip joint 2640, an 
end plate 2545, a (diamber 2650, one or more slip members 2655, one or more 
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sealing members 2670. one or more upper sealing members 2675. and one or more 
lower sealing members 2660. 

The support member 2625 is preferably adapted to be coupled to a surfece 
location. The support member 2625 is further coupled to the expansion cone 2635. 
The support member 2625 is preferably adapted to convey fluidic materials to and/or 
from the chamber 2640. The support member 2625 may. for example, be 
conventionai oommerdaily available slick wire, braided wire, coiled tubing, or drilling 
stodt material. 

The expandable tubular member 2630 is removably coupled to the 
«(pansion cone 2635. In a prefened embodiment, the expandable tubular member 
2630 further includes one or more upper and lower sealing members. 2675 and 
2680, on the outside surface of the expandable tubular member 2630 in order to 
optimally sesri the interface between the expandable tubular member 2630 and the 
wellbore casing 2600 and the open hole wellbore tecHon 2605. 

Irt a preferred embodiment, the expandable tubular member 2630 further 
includes a lower section 2685. an intennediate section 2690. and an upper section 
2695. In a prefened embodiment, the wail thicknesses of the lower and 
Intemiediate sections. 2685 and 2690. are less than the wall thickness of the upper. 
8edk>n 2695 in order to optimaily facOitate the radial expanston of the expandad>le 
tubular menrdwr 2630, 

In a preferred embodiment, the tower section 2685 of the expandable tubular 
member 2630 houses the slip Joint 2640, the end plate 2645. the slips 2655. and the 
sealing memtiers 2670. In a preferred embodiment, the interior portton of the lower 
section 2685 of the expandable tubular member 2630 below the expansion cone 
2635 and above the end plate defines the chamber 2650. In a preferred 
embodiment, the lower sectton 2685 of the expandable tubular member 2630 further 
includes one or more of the anchoring devtoes described above with reference to 
FIGS. 1a to 25c. 

In a preferred embodiment the expandable tubular member 2630 is further 
provkJed substantially as dfeclosed In one or more of the following: (1) U.S. utility 
patent application serial no. 09/454.139, attorney dodtet no. 25791.3.02. filed on 
12/3/1999. virhich claimed ttie benefit of the filing date of U.S. provisional patent 
appHcatton no. 60/111,293, attomey docket no, 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent applicatton serial no. 09/510.913, alttome^ docket no. 25791.7.02. filed 
on 2/23/2000, which claimed the benefit of the filing date of U.S. provistonal 
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application no. 60/121,702. filed on 2/2S/1999; (3) U.S. utHity patent application 
serial no. 09/502.350. attorney docket no. 25791.8.02. filed on 2/10/2000, which 
claimed the benefit of the filing date tif U.S. provisional application no. 60/119,611. 
attorney docket no. 25791.8; (4) U.S. utility patent applicatk>n serial no. 09/440.338. 
attorney docket no. 25791.9.02, filed on 11/15/1999, which claimed the bmeTA of 
the filing date of U.S. provisional application no. 60/108,558. attorney docket no. 
25791.9. filed on 11/16.1998; (5) U.S. proveional patent application no. 60/183,546. 
filed on 2/18/2000; (6) U.S. utility patent applicatton no. 09/523.460, attorney docket 
no. 25791.11.02, filed on 3/10/2000, which claimed the benefit 6f the filing date of 
U.S. provisional application no. 60/124.042. filed on 3/11/1999; (7) U.S. utility patent 
application no. 09/512,895, attorney docket no. 25791.12.02. filed on 2/24/2000. 
whteh claimed me benefit of the filing dates of U.S. provlsfonal applicatton no. 
60/121,841. attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provisfonal 
applteation no. 60/154.047. attorney docket no. 25791.29. filed on 9/1 W1 999; (8) 
U.S. utility applicatton no. 09/511.941. attorney docket no. 25791.16.02. filed on 
2/24/2000. which claimed the benefit of the filing date of U.S. provistonal serial no. 
60/121.907. attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
appHcatton no. 09/588,946. attorney docket no. 25791.17.02. filed on June 7. 2000, 
wMch claimed the benefit of the filing date of U.S. provisipnai patent applicatioh 
serial no. 60/137,998, attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utility patent appllcatton no. 09/559.122. attorney docket no. 25791.23.02. filed on 
4/26/2000. which claimed the benefit of the filing date of U.S. proviskNuil application 
no. 80/131.106. attorney docket no. 25791.23. filed on 4/26/1999: (11) U.S. 
provisional appiicatton no. 60/146.203.. attorney docket no. 25791.25. filed on 
7/29/1999; (12) U.S. proviskinai application no. 60/143.039, attorney docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provistonal patent applteatton serial no. 
60/162.671. attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provistonal 
application no. 60/159.039. attomey docket no. 25791.36. filed on 10/12.1999; (15) 
U.S. provisional patent application no. 60/159.033, attomey docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provisional patent applteatlon no. 60/165.228. 
attomey docket no, 25791.39, filed on 11/ia'1999. the disdosures of which are 
incorporated herein by reference. 

The expansion cone 2635 is preferably coupled to the support member 2625 
and the slip Joint 2640. The expansion cone 2635 is further preferably removably 
coupled to the eiqaandabie Uibular member 2630. The expanse cone 2635 is 
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preferably adapted to radially expand the expandable tubular member 2630 when 
the expansion cone 2635 is axially displaced relative to the expandable tubular 
member 2630. The expansion cone 2635 is further preferably adapted to convey 
flutdic materials to and/or from the chan^r 2650. 
5 In a preferred embodiment the expansion cone 2635 is further provided 

substantially as disclosed in one or more of the following: (1) U.S. utility patent 
application serial no. 09/454,139. attorney docket no. 2579t.3.02» filed on 
12/3/1999, whidi claimed the benefit of the filing date of U.S. provisional patent 
application no. 60/111,293, attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 

10 utility patent applicatton serial no. 09/510,913, attomey docket no. 25791.7.02, filed 
on 2/23/2000. which claimed the benefit of the filing date of U.S. provisional 
application no. 60/121,702. filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502.350, attomey docket no. 25791.8.02, filed on 2/10/2000, which 
claimed the benefit of the filing date of U.S. provisional application no. 60/119,611. 

15 attomey docket no. 25791.8; (4) U.S. utHity patent application serial no. 09/440,338, 
atlonney docket no. 25791.9.02, filed on 11/15/1999, which datrned the benefit of 
the filing date of U.S. provisional application no. 60/108,558, attomey docket no. 
25791.9. filed on 11/16.1996; (5) U:S. provistonal patent applicatton no. 60/183.546. 
rded on 2/18/2000; (6) U.S. utiDty patent applicatton no. 09/523.460. attorney docket 

20 no. 25791.11.02. filed on 3/10/2000. whteh claimed the benefit of the filing date of 
U.S. provistonal applk^Uon no. 60/124,042, filed on 3/11/1999; (7) U.S. utility patent 
applteation no. 09/512.895. attorney docket no. 25791.12.02, filed on 2/24/2000. 
which claimed the benefit of the filing dates of U.S. provisional application no. 
60/121.841. attomey docket no. 25791.12. filed on 2/26/1999 and U.S. provistonal 

25 application no. 60/154.047. attomey docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility application no. 09/511,941. attomey docket no. 25791.16.02, filed on 
2/24/2000, which clainr)ed the benefit df the filing date of U.S. provisional serial no. 
60/121,907, attonrtey docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588,946, attomey docket no. 25791.17.02, filed on June 7, 2000. 

30 which claimed the benefit of the filing date df U.S. provisional patent application 
serial no. 60/137,998; attomey docket no. 25791.17, filed on 6/7/1999; (1C) U.S. 
utility patent appFtcation no. 09/559.122, attomey docket no. 25791.23.02, filed on 
4/26/2000, which claimed the benefit of the filing date of U.S. provisk>nal application 
no. 60/131,106, attomey docket no. 25791.23, filed on 4/26/1999; (11) U.S. 

35 provisional application no. 60/146,203, attomey docket no. 25791.25. filed on 
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7/29/1999; (12) U.S. pra\risional application no. 60/143,039^ attorney docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provtoional patent application serial no. 
60/162,671. attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provisional 
application no. 60/159,039, attorney docket no. 25791.36, filed on 10/12,1999; (15) 
5 U.S. provistonal patent application no. 60/159,033, attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provistonai patent appllcatton no. 60/165,228, 
attoniey docket no. 25791.39, filed on 11/12/1999, the disclosures of which are 
incorporated herein by reference. 

The slip joint 2640 is coupled to the expansion cone 2635 and the end plate 
10 2645. The slip jdnt 2640 Is preferat>ly adapted to permit the end plate 2645 to be 
, axially displaced relative to the expanston cone 2635. In this manner, the size of the 
chamt)er 2650 Is variable. The slip joint 2640 may be any number of conventional 
commercially available slip joints nrKxlified in accordance with the teachings of the 
present disctosure. 

15 The slip joint 2640 preferably Includes an upper member 2640a, a resilient 

member 264(Ni), and a kiwer member 2640c. The upper member 2640a is coupled, 
to the expanston cone 2635 and the resilient member 2640b. The upper member 
2640a is movabiy coupled to the lower member 2640b. The upper member 2640a 
preferably Includes one or more fluM passages 2640aa that permit the passage of 

20 flukfic materials. The lower member 2640b is coupled to the end plate 2645 and the 
resient member 2640b: The lower member 2640b is nrwvably coupled to the upper 
member 2640a. The kawer member 2640b preferably includes one or more fluid 
passages 264dba that permit the passage of flukJic materials. The resilient member 
2640c is coupled between the upper and lower members, 2640a and 2640b. The 

25 resilient member 2640c is preferably adapted tp apply an upward axial force to the 
end plate 2645. 

The end plate 2645 is coupled to the slip joint 2640, the slips 2655, and th^ 
sealing members 2670. The end plate 2645 is preferably adapted to seal off a 
portton of the interior of the tower section 2685 of the expandable tubular member 
30 2630. The end plate 2645 is further adapted to define, in combination with the 
expandable tubular number 263C, and the eiqpansion cone 2635, the chamber 
2650. 

The chamber 2650 is defined by the interior portion of the lower section 2685 
of the exparxtable tobular member 2630 below the expanston a>ne 2635 and above 
35 thB end plate 2645. In a preferred embodiment, the pressurization of the chamber 
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2650 causes the expansion oohe 2635 to t>e axially displaced and thereby radially 
expand the expandable tubular member 2630. The chamber 2650 is preferably 
adapted to nrx>ve upwardly within the expandable tubular meniber 2630 as the 
expansion cone 2635 and end plate 2645 are axially displaced within the 
5 expandable tubular nriember 2630. 

The slips 2655 are coupled to the end plate 2645. The slips 2655 are 
preferably adapted to pennit the end plate 2645 to be disf^aced In the upward axial 
direction; but prevent axial displacement of the end plate 2645 in the downward 
direction. In this manner* the chamber 2650 is pressurized by Injecting fluidic 

10 materials into the chamber 2650. Because the end plate 2645 is maintained in a 
substantially stationary position, relative to the expandable tubular member 2630, 
during the injection of pressurized fluidic materials into the chamber 2650, the 
pressurization of the chamtier 2650 preferably axially displaces the expansion cone 
2635. In a prefenred embodiment, when the slip Joint 2640 Is fiilly extended, the slip 

15 joint 2640 then displaces the end plate 2645 in the upward axial direction, tn a 
prefsrred embodinrtent, when the spring force of the elastic member 2640c of the slip 
joint 2640 is greater than the fluidic pressurization force within the chamber 2650, 
the end plate 2645 is displaoed b\ the upward axial direction. 

The sealing members 2670 are coupled to the end plate 2645. The sealing 

20 members 2670 are further preferably sealingly coupled to the intertor walls of the 
expandable tubular member 2830. In this manner, the chamber 2650 is optimally 
pressurized during operation of the apparatus 2620. 

The upper sealing member 2675 preferably coupled to the outside surface 
of the upper section 2695 of the expandable tubular member 2630. The upper 

25 sealing member 2675 is preferably adapted to fluidicly seal the interface between 
the radially expanded upper section 2695 of the expandable tubular member 2630 
and the wellbore casing 2600. The upper sealing member 2675 may be any 
number of conventional commerdaliy available sealing members. In a prefen^d 
embodiment, the upper sealing member 2675 is viton mbber in order to optimally 

30 provide load carrying arid pressure sealing capacity. 

The lower sealing member 2680 is preferably Mupled to the outsWe surface 
of the upper sec^on 2695 of the expandable tubular member 2630. The lower 
seaDng member 2680 is preferably ajdapted to fluidicly seal the interface between 
ttie radially expanded upper sectton 2695 of the expandable tubular member 2630 

35 arxl the open hole wellbore section 2605. The lower sealing member 2680 may be 
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any number of conventional oommerdally available sealing members, in a prefened 
embodiment, the lower sealing member 2680 is viton rubber in order to optimally 
provide load earring and pressure sealing capacity. 

As illustrated In FIG. 26a. the apparatus 2620 is preferably positioned within 
5 the wellbore casing 2600 and the open hole wellbore section 2605 with the 
expandable tubular rr^mber 2630 positioned in overlapping relation to the wellbore 
casing 2600. In a preferred embodiment, the lower section 2685 of the expandable 
tubular member 2630 is then anchored to the open hole wellbore section 2605 using 
one or more cX the apparatus and methods described^above with reference to FIGS. 
10 1a to 25c. 

As illustrated in FIG. 26b, the radial expansion of the expandable tubular 
nrmmber 2630 is then initiated by: (1) applying an upward axial force to the 
expansion cone 2635; and/or (2) pressurfadng the chamber 2650 by injecting a 
pressurized fluidic material into the chaiiber 2650. 

15 In a prefened embodiment, the expandable tubular member 2630 is radially 

expanded by applying an upward axial force to the expansbh cone 2635. In a 
preferred embodiment, once the slip Joint 2640 is fully extended, the end plate 2645 
Is then axially displaced in the upward direction. In this manner, the end plate 2645 
follows the expansion cone 2635. In a prefened embodiment, the chamber 2650 is 

20 pressurized when the firictionai fbroes exceed a predetermined value. In this 
manner, the axial displacement of the expansion oone 2635 is provided by applying 
an axial fbrce that is selectively supplemented by pressurizing the chamber 2650. 

In an . alternative embodiment, a compressible cement and/or epoxy Is 
injected Into the annular space between the unexpended portion of the tubular 

25 member 2630 and the wellbore casing 2600 before and/or during the extnision 
process. The compressitrfe cement and/or epoxy is then preferably pemnitled to at 
least partially cure prior to the initiation of the radial expansion process. In this 
manner, an annular structural support and fluidic seal Is provided around the tubular 
member 2630. 

30 As illustrated in FIG. 26c, in a preferred ernbodiment, after the expandable 

tubuter member 2630 has been completely extruded off of the expansion cone 2635, 
a new section of wellbore casing is fcxmed that preferably indudes the radially 
expanded tubuter member 2630 aruJ an outer annular layer of a fluidic seating 
material. More generally, the apparati^ 2620 is used to repair or form wellbore 

35 casings, pipelines, and structural supports. 
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Referring initially to FIG. 27, a preferred method 2700 of coupling an 
expandable tubular member to a preexisting structure includes the steps of: (1) 
coupling the expandable tubular member to the preexisting structure by axially 
displacing an expansion' cone; and (2) radially expanding the expandable tubular by 
5 applying direct radial pressure. 

In a preferred embodiment, as illustrated in FIG. 28. in step 2705. an 
expandable tubular member 2805 is coupled to a preexisting weiibore casing 2810 
positioned within a subtenranean formation 2815. In a preferred embodiment, the 
weiibore casing 2810 further includes an outer annular layer 2820 of a fluidic sealing 

10 ntaterial such as, for example, cement. The expandable tubular member 2805 may 
be coupled to the preexisting welitxHe casing 2810 using any number of 
conventional comrnerdalty available methods for coupling an expandable tubular 
member to a preexisting structure suc^ as, for example, pulling an expansion cone 
through a tubular member, or pushing an expansion cone through a tubular member 

15 using a pressurized fluidic material. In a preferred embodiment, the expandable 
tubular member 2805 is coupled to the preexisting structure 2810 using one or nrx>re 
of the apparatus and methods disdosed in the following: (1) U.S. utility patent 
application serial no. 09/454,139, attorney docket no. 25791.3.02. filed on 
12/3/1999. which claimed the benefit of the filing date of U.S. provisional patent 

20 application no. 60/111,293, attomey docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utiDty patent application serial no. 09/510,913, attomey docket no. 25791.7.02, fifed 
on 2/23/2000, which claimed the benefit of the filing date of U.S. previstonal 
applteatton no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent applicatkm 
serial no. 09/502.350, attomey docket no. 25791.8.02, fifed on 2/10/2000, whteh 

25 claimed Uie benefit of the filing date of U.S. provisional application no. 60/119.611, 
attorney docket no. 25791.8; (4) U.S. utility patent applicatkxi serial no. 09/440,338, 
attomey docket no. 25791.9.02, filed on 11/15/1999, which dalmed ttie benefit of 
. the filing date of U.S. previsional application no. 60/108,558, attomey docket no. 
25791.9, fifed on 11/16.1998; (5) U.S. previstonal patent application no. 60/183,546, 

30 filed on 2/18/2000; (6) U.S. utility patent application no. 09/523,460. attomey docket 
no. 2579111.02, filed on 3/10/2000, whic^. claimed the benefit of the filing date of 
U.S. provisional appiteatlon no. 60/124,042, filed on 3/11/1999; (7) U.S. utility patent 
appllcatton no. 09/512,895, attomey docket no. 25791,12.02, filed on 2/24/2000. 
whidi dialwed ttie benefit of the filing dates of U.S. previstonal appiicatton no. 

35 60/121,841. attomey docket no. 25791.12, filed on 2/26/1999 and U.S. previstonal 
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application no. 60/154,047. attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility application no. 09/511.941, attorney docket no. 25791.16.02, filed on 
2/24/2000. which claimed the t)enefit of the filing date of U.S. provistonal serial no. 
60/121.907, attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588,946, attorney docket no. 25791.17.02, filed on June 7. 2000. 
whteh claimed the twnefit of the filing date of U.S. provisional patent application 
serial no. 60/137,998, attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559,122. attorney docket no. 25791.23.02. filed on 
4/26/2000. which claimed the benefH of the filing date of U.S. provistonal application 
no. 60/131,106. attomey docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provlstonal application no. 60/146,203, attomey docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provistonal application no. 60/143,039, attomey docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provlstonal patent application serial no. 
60/162,671, attomey docket no. 25791.27, filed on 11/1/1999; (14) U.S. provisional 
application no. 60/159.039. attomey docket no. 25791.36. filed on 10/12.1999; (15) 
U.S. provlstonal patent application no. 60/159.033, attomey docket no. 25791.37, 
fitod on 10/12/1999; and (16) U.S. provlstonal patent application no. 60/165.228. 
attomey docket no. 25791.39. filed on 11/12/1999. the disclosures of whtoh are 
Incorporated herein by reference. In a preferred embodiment, tiie amount of radial 
expanston provUed in step 105 ranges from about 5% to 20%. 

In a prefsned embodiment, as illustrated in FIG. 29, In step 2710. at least a 
portion of ttie expandabto tubular member 2805 Is further radially expanded by using 
a radial expanston tool 2905 to apply direct radial pressure to ttie expandabte 
tubular member 2805. The racflal expanston tool 2905 may be any number of 
conventional radial expanston tools suitable for applying direct radial pressure to a 
tubular member. In a preferred embodiment ttie radled expansion tool 2905 is 
provMed substantially as disclosed on one or more of ttie foltowing U.S. Patents: 
5.014.779 and 5.083.608, ttie disclosures of whtoh are inoorporated herein by 
reference. In a preferred embodiment, ttie amount of radial expanston of ttie 
expandable tubular member 2805 provtoed in step 2710 ranges up to about 5%. In 
a preferred embodiment; the radia! contact pressures generated by the radiai 
expansion tool 2905 in step 2710 range from about 5,000 to 140,000 psf. In order to 
optimally plastically defomi ttie expandabto tubular member 205 to the final desired 
geometry. 
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In a preferred embodiment, the radial expansion provided In step 2705 is 
limited to the portion of the expandable tubular member 2605 that overlaps with the 
preexisting weltbore casing 2810. In thte manner, the high compressive forces 
typically required to radially expand the portion of the expandable tubular n^ember 
5 2805 that overlaps with the preexisting weiibore casing 2810 are optimally provided. 

In an alternative embodiment the radial expansion in step 27(^ radially 
expands the expandable tubular member 2805 to provide an inside diameter 
substantially equal to the inside diameter of the pre-existing weiibore casing 281 0« 
In this manner, a rrano-diameter weiibore casing is optimally provided. 

10 Thus, the method 2700 provides a 2-step radial expansion process that 

utilizes: (1 ) a relatively quick method of radial expansion for the majority of the radial 
expansion; and (2) a high contact pressure method for the remaining radial 
expansion. In several alternative embodiments, the method 2700 is used to fonm or 
repair weiibore casings, pipelines, or structural supports. 

15 The method 2700 further provides an apparatus and method for coupling an 

expandable tubular member to a preexisting structure. The expandable tubular Is 
inMatly coupled to the preexisting structure by axiaiiy displacing an expansion cone 
within the expandable tubular member. The expandable tubular member is then 
further radially expanded by applying a radial force to the expandable tubular. The 

20 apparatus and method have wide application to the formation and repair of weiibore 
casings, pipelines, and structural supports. The apparatus and method provide an 
efRdent and reliable method for fomning and repairing weiibore casings, pipelines, 
and structural supports; In a preferred implementation, the initial radial expansion of 
the expandable tubular member by axiaKy displacing the expansion cone provide 

25 ftxxn about 5% to 25% of radial expansion, and the subsequent application of direct 
radial pressure to the expandable tubular niember provides an additional radial 
expansion of up to about 10%. In this manner, the desired final geometry of the 
radially expanded tubular member is optimally achieved in a time efficient and 
reliable manner. This method and apparatus is particularty useful in optimally 

30 creating profiles and seal geometries for liner tops and for connecHons between 
Jointed tubulars. 

A method of coupling an expandable tubular member to a preexisting 
structure has been described that includes positioning the tubular member and an 
expansion cone within ttie preexisting structure, andioring the tubular member to 
35 the preextsUng structure, axially displadng the e)q>arTsion cone relative to the tubular 
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member by pulling the e)9>ansion cone through the tubular member, and lubricating 
the interface between the expansion cone and the tubular member. In a prefened 
embodiment, lubricating the interface between the expansion cone and the tubular 
member includes: injecting a lubricating fluid into the trailing edge of the interface 

5 between the expansion cone and the tubular member! In a prefenred embodiment 
the lubricating fluid has a viscosity ranging from about 1 to 10.000 centipoise. In a 
preferred embodiment, the injecting includes: Injecting lubricating fluid into a tapered 
end of the expansion cone. In a prefenred embodiment, the injecting includes: 
injecting lubricating fluid into the area around the axial midpoint of a first tapered end 

10. of the expansion cone. In a preferred embodiment, the injecting Includes: injec^ng 
lubricating fluid into a second end of the expansion cone. In a preferred 
embodtnrwnt, the irijecting includes: Injeding lubricating fluid into a tapered first end 
and a second end of the expansion cone. In a preferred embodiment, the injecting 
includes: injecting lubricating fluid into an interior of the expansion cone. In a 

15 |:mferted embodnnent, the injecting Includes: injecting lubricating fluid through an 
outer surface of the expansion cone. ' In a prefenred embodiment, the injecting 
includes: injecting the lubricating fluid into a plurality of discrete locations along the 
trailing edge portion. In a preferred embodiment, the lubricating fludd Includes 
drilling mud. In a prefened embodiment the lubricating fluid further includes: 

20 TorqTrim ill. EP Mudlib, and DrillN-Slid. Iri a preferred embodiment the lubricating 
fluid Includes TorqTrim III, EP MudHb, and Drill-N-Slid. In a prefenred embodiment 
the interface between the mpansion cone and the tubular member includes: coating 
the interior surface of 4he tubular member with a lubricant In a preferred 
embodiment lubricating the interface between the expansion cone and the tubular 

25 member Includes: coating the interior surface of the tubular member with a flrst part 
of a lubricant and . applying a second part of the lubricant to the interior surface of 
the tubular member. In a preferred embodiment the lubricant comprises a metallic 
. soap. Iri a prefened embodiment, the lubricant Is selected from the group cor)sisflng 
of C-Lube-10. OPHOS-58-M, and C-PHOS-58-R. In a prefenred embodiment, the 

30 lubricant provides a sliding friction coefficient of less than about 0.20. In a preferred 
embodiment the lubricant is chemically bonded to th© interior surfeMS of the tubular 
members. In a preferred embodiment, the lubricant is mechanically bonded to the 
interior surfaces of the tubular memt>ers. In a preferred emt>odinnent the lubricant is 
adhesively bonded to the interior surface of the tubular members. In a preferred 
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embodiment, the lubricant includes epoxy, molybdenum disulfide, gmptitte, 
aluminum, copper, alumisilicate and polyethylenepdyBmine. 

A method of coupling a tubular member to a preexisting structure has also 
been described that includes positioning the tubular member and an expansion cone 
5 within the preexisting structure, anchoring the tubular member to the preexisting 
structure, and axially displacing the expansion cone relative to the tubular member 
by pulling the expansion cone through the tubular member. The tubular member 
preferably includes: an annular member, including: a wail thickness that varies less 
than about 8 %, a hoop yield strength that varies less than about 10 %, 

10 imperfections of less than about 8 % of the wall thickness, no feilure for radial 
expansions of up to about 30 %, and no necking of the watte of the annular member 
for radial expansions of up to about 25%. 

A method of coupling a tubular member to a preexisting structure has also 
been described that includes injecting a lubricating fluid into the preexisting 

15 sbvcture, positioning Vhe tubular member and an expansion cone within the 
preexisfing structure, anchoring the tubular member to the preexisting stnicture. and 
axially displacing the expansion cone relative to the tubular member by pulling ttie 
expansion oone through the tubular member. In a preferred ennbodlment, the 
lubricating fluki includes: BARO-LUB GOLi^SEAL^ brand drilling mud lubricant. 

20 A method of ooupling an expsmdable tubular mentber to a preexisting 

structure has also been described ttiat includes positioning ttie expandable tubular 
member and an expanston cone wittiin the preexisting structure, anchoring the 
expandable tubular member to the preexisting structure, and 
axlaHy displacing ttie expansion cone relative to ttie expandable tubular member by 

25 pulling the expanston cone through the expandable tubular member. In a preferred 
embodiment, the expandable tubular member includes: a first tubular member, a 
second tubular member, and a ttireaded connection for coupling ttte first tubular' 
memt)er to the second tubular memt)er. In a prefened emt)odiment, the threaded 
connection includes: one or more sealing members for sealing the interfece between 

30 the first and second tubular members. In a preferred embodiment, ttie ttireaded 
GonnecHor! ?^>mprises a pin and box threaded connection. In a prefermd 
embodiment, the sealing members are positioned adjacent to an end portion of the 
tiireaded connection. In a preferred embodiment one of ttie sealing members is 
positioned adjacent to an end portion of the threaded connection; and v^rein 

35 anottter one of the sealing members is not positioned adjacent to an end portion of 
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the threaded oonnecUon. In a preferred emtxxliment, a pluralty of the sealing 
members are positioned adjacent to an end portion of the threaded oonnecUon. 

A method of coupling an expandable tubular member to a preexisting 
structure has also been described that includes positioning the expandable tubular 

S member and an expansion cone within the preexisting structure, anchoring the 
expandable tubular member to the preexisting structure, and 
axially displacing the expansion oone relative to the expandable tubular ntember by 
pulling the expansion cone through the expandable tubular member. In a preferred 
embodiment, the expandable tubular member includes a plurality of tubular 

10 members having threaded portions that are coupled to one another by the process 
of: coating the threaded portions of the tubular members with a sealant, coupling the 
threaded portions of the tubular members, and curing the sealant. In a preferred 
embodiment the sealant is selected from the group consisting of epoxies, 
thermosettihg sealing compounds, curable sealing compounds, and sealing 

15 compounds having polymerlzable materials. In a prefened embodiment, the method 
further Includes: initially curing the sealant prior to radially expanding the tubular 
members, and finally curing the sealant after radially expanding the tubular 
members. In a preferred embodiment, the sealant can be stretched up to rtxxjt 30 
to 40 percent after curing without Allure. In a preferred embodiment, the sealant is 

20 resistant to conventional wellbore fluldic materials. In a preferred embodiment, the 
material properties of the sealant are substantl^ly stable for temperatures ranging 
from about 0 to 450 In a preferred embodiment, the method further includes: 
applying a primer to the threaded portims of the tubular members prior to coating 
the threaded portions of the tubular members with the sealant. In a prefenred 

25 embodime^ the primer includes a curing catalyst In a prefened embodiment the 
primer Is applied to the threaded portion of one of the tubular members arid the 
sealant Is applied to the threaded portion of the other one of the tubular members. 
In a preferred embodiment, the primer includes a curing catalyst. 

A method of coupling a tubular member to a preexisting structure has also 

30 been described that includes positioning the tubular member and an expansion cone 
within the preexisting structure, anchoring the tubular member to the preexisting 
structure, and axially displacing the expansion cone relative to the tubular member 
by pulling the expansion cone through the expandable tubular member. In a 
preferred embodiment the tubular member includes: a pair of rings for engaging the 
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preexisting structure* and a sealing element positioned t)etween the rings for sealing 
the interface between the tutnjlar member and the preexisting structure. 

A method of coupling a tubular member to a preexisting structure has ateo 
been dMcribed that includes positioning the expandable tubular member and an 

5 expansion cone within the preexisting stmcture. anchoring the expandable tubular 
member to the preexisting structure, and axially displacing the expansion cone 
relative to the expandable tubular member by pulling the expansion cone through 
the expandable tubular member In a preferred embodiment, the tubular member 
includes one or rTX)re slots. In a prefen^ embodiment, the slots are provided at a 

10 preexpanded portion of the tubular member. In a preferred embodiment, the slots 
are provided at a non-preexpanded portion of the tubular mmiber. 

A method of coupling a tubular member to a preexisting structure has also 
been described that Includes positioning the expandable tubular member and an 
expansion cone within the preexisting stmcture, anchoring the expandable tubular 

15 member to the preexisting structure, and axially displacing the expansion cone 
relative' to the expandable tubidar member by pulling the expansion cone through 
the expandable tubular member. In a preferred embodiment, the tubular member 
includes: a first preexpanded portion, an intermediate portion coupled to the first 
preexpanded portion including a sealing element, and a second preexpanded 

20 portion coupled to the Intemnediate portion. 

A method of coupling a tubular member to a preexisting structure has also 
been described that includes positioning the expandable tubular member and an 
expansion cone within the preexisting structure, anchoring the expandable tubular 
member to the preexisting stmcture, and axially displacing the expansion cone 

25 relative to the expandable tubular member by pulling the expansion cone through 
the expandable tubular member by applying an axial force to the expansion oorie. 
The axial force preferably includes a substantially constant axial force, and an 
increased axial force. In a prefenred embodiment, the increased axial force is 
provided on a periodic basis. In a preferred embodiment, the increased axial force 

30 is provided on a random basis. In a preferred embodiment, the ratio of the 
increased axia! force to the substantially osnstant axial force ranges from about 5 to 
40%. 

A method of coupling a tubular member to a preexisting structure has also 
been described tfiat includes positioning the tubular memloer and an expansion cone 
35 within the pree)dsting structure, andiwing the tubular memtier to ttie preextsSng 

111 



structure, and axially displacing the expansion cone relative to the expandable 
tubular member by pushing and pulling the expansion cone through the expandable 
tubular member. In a preferred embodiment, pushing the expansion cone includes: 
in|ecting a pressurized fluidic matmial into oontact with the expansion cone. 

5 A method of coupling a tubular member to a preexisting structure has also 

been described that indudes positioning the tubular member and an expansion oone 
within the preexisting stnidure, anchoring the tubular member to the preexisting 
structure, axially displacing the expansion cone relative to the tubular member by 
pulling the expansion cone through the expandable tubular member, and injecting a 

10 curable fluidic sealing material between the tubular member and the preexisting 
structure prior to axially displacing the expansion cone. 

A method of coupling a tubular member to a preexisting structure has also 
been described that indudes positioning the tubular member and an expansion cone 
wItWn the preexisting stnictiro. anchoring the tubular member to the preexisting 

15 stnicture by increasing the size of the expansion cone, and axially displadng the 
expansion cone relative to the tubular member by pulling the expansion oone 
through the tubular member. 

A method of ooupHng a tubular member to a preexisting structuie has also 
been described that indudes positioning the tubular member and an expansion cone 

20 within the preexisting structure, anchoring the tubular member to the preexisting 
structure by heating a portion of the tubular member, and axially displadng the 
expanston cone relative to the tubular member by pulling the expansion oone 
through the tubular member. 

A method of coupling an expandable tubular member to a preexisting 

25 stnicture has also been described that indudes positioning the expandable tubular 
.member, an expansion oone. and an anchoring device within the preexisting 
stmcture, positioning the anchoring device above the expansion oone, anchoring the 
expandable tubular member to the preexisting stmcture using the anchoring device, 
and axially displadng the expansion cone. 

3D . A method of coupling an expandable tubular member to a preexisting 

structure has also been described that Indudes positioning the tubular member and 
an expanston cone within the preexisting structure, explosively anchoring the tubular 
member to ttie preexisting structure, and axially displadng the expansion cone 
relative to the tubular member. 
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0^ A method of coupling an expandable tubular to a pro^rata'ng structure has 

also been described that includes fixing the position of an expansion cone within the 

^ (Heexisting structure, driving the expandable tubular nnember onto the expansion 

cone in a first directton, and axially displacing the expansion cone In a second 

^ 5 direction relative to the expandable tubular member. In a preferred embodiment, the 

fbst and second directions are different 

^ A nriethod of coupling an expandable tubular member to a preexisting 

structure has also been described that includes placing the expandable tubular, an 
expansion cone, and a resilient anchor within the preexisting structure, releasing the 
10 resilient anchor, and axially displacing the expansion oone within the expandable 
tubular member. 

A method of coupling an expandable tubular member to a preexisting 
structure has also been described that includes placing the expandable tubular 
member, an expansion cone, and an anchor into the preexisting structure, anchoring 
15 the expandable tubular nienrtber to the preexisfing structure by: pivoting 0^^ . 
r" engagement elements, and axially displacing, the exparislon cone. In a preferred 

embodiment, pivoting the engagement elements includes: actuating the 
engagement elements. In a prefenned. embodiment, pivoting the engagement 
elements includes: placing a quantity of a fluldic material onto tiie engagement ' 
,^ 20 elements. In a preferred embodiment, pivoting ttie engagement elements includes: 

displacing the expandable tubular member. 
^ A method of coupling an expandable tubular member to a preexisting 

stnKAire has also been described that includes placing the expandable tubular 
^ member and an expansion oone into ttie preexisting structure, placing a quantity of 

25 a fluldic material onto the expandable tubular member to anchor ttie expandable 
^ tubular member to. the preexisting structure, and axially displacing the expansion 

cone. In a preferred embodim^t, the fluidic material comprises a barite plii^. In a 
preferred emtxxJiment. the fluidic material comprises a flex plug. 

A method of coupling an expandable tubular member to a preexisting 
30 strudure has also been described Vtxat includes positioning the expandable tubular 
member and an expansion cone !nto the preexisting staicturs, anchoring the 
expandable tubular member to the preexisting structure by injecting a quantity of a 
hardenable fluidic material into the preexisting staucture. at least partially curing Oie 
hardenable fluldic sealing material, and 
35 axially displadng the expansion oone. 
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A method of coupling an expandable tubular member to a preexisting 
stnicture hps also been described that includes placing the expandable tubglar 
member and an expansion cone within the preexisting structure, and applying an 
axial force to the expandable tubular member in a downward direction. 

5 A method of coupling an expandable tubular member to a pree)dsting 

stmcture has also been described that includes placing the expandable tubular 
member arKl an expansion cone within the preexisting structure, injecting a quantity 
of a first fiuidic material having a first density into the region of the preexisting 
structure outside of the expandable tubular member, and injecting a quantity of a 

10 second fiuidic material having a second density into a portion of the expandable 
tubular merrtber below the expansion cone. In a preferred embodiment, the second 
density Is greater than the first density. 

A method of couptir^ an expandable tubular member to a preexisting 
structure has also been described that includes placing the expandable tubular 

15 member and an expansion cone into the preexisting structure, anchoring the 
expandable tubular member to the preexisting stnjcture, applying an axial force to 
the expansion cone, and pressurizing an interior portion of the expandable tubular 
member below the expansion cone. 

A method of coupling an expandable tubular member to a preexisting 

20 stmcture has also been described ttiat includes placing the expandable tubular 
member and an expansion cone into the preexisting structure, and applying an axial 
force to the expandable tubular member. 

An apparatus for coupling a tubular member to a preexisting structure has 
also been described that includes an expandable tubular member, an anchoring 

25 device adapted to couple the expandalrie tubular member to the preexisting 
structure, and an expansion cone movably coupled to the expandable tubular 
member and adapted to radially expand the expandable tubular member, including: 
a housing including a tapered first end and a second end, one or more grooves 
formed in the outer surface of the tapered first end. and one or more axial flow 

30 passages fluididy coupled to the grooves. In a preferred embodiment, the grooves 
tndude circumferential grooves. In a preferred embodiment, the grooves Include 
spiral grooves. In a preferred emt)odiment the grooves are concentrated around 
the axial midpoint of the tapered portion of the housing. In a preferred embodiment, 
the axial flow passages indude axlaf grroves. In a preferred embodiment, the axial 

35 grooves are spaced apart by at least about 3 inches in the drojmferentol direction. 
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In a preferred embodiment, the axial grooves extend from the tapered first end of 
the boffy to the grooves. In a preferred emlxxliment, the axial grooves extend from 
the second end of the txxly to the grooves. In a preferred embodiment, the axial 
grooves extend from the tapered first end of the body to the second end of the body. 
5 In a preferred emtxxliment, the axial flow passages are positioned within the 
housing of the expansion cone. In a preferred embodiment, the axial flow passages 
extend from the tapered first end of the body to the grooves. In a preferred 
embodiment, the axial flow passages extend firom the tapered first end of the body 
to tile second erKl of the body. In a preferred embodiment the axial flow passages 

10 extend from the second end of the body to the grooves. In a preferred embodintent, 
one or more of the flow passages include inserts having restricted flow passages. In 
a preferred emtxKliment, one or more of the axial flow passages Include filters. In a 
preferred embodiment, the cross sectional area of the grooves is greater than the 
cross sectional area of the axial flow passages, in a preferred embodiment, the 

15 cross-sectional area of the grooves ranges from about 2X1 0** in^ to 5X10"^ in^ In a 
preferred embodiment, the cross-sectional area of the axial flow passages ranges 
from about 2X1(r* in^ to SXKT' in^ In a preferred embodiment, the angle of attack 
of the first tapered end of the body ranges from about 10 to 30 degrees. In a 
preferred embodiment, the grooves are oonoentrated in a trailing edge portion of the 

20 tapered first end. In a preferred embodiment, the angle of inclination of the axial 
flow passages relative to the longitudinal axis of the expanston cone is greater than 

i 

the angle of attack of the first^apered end. In a prefenned embodiment, the grooves 
include: a flow channel having a first radius of cunmture, a first shouUer posittoned 
on one skJe of the flow channel havir^ a second radius of curvature, and a second 

25 shoukler posittoned on the other skle of the flow channel having a third radius of 
curvature. In a prefbnred embodiment, the first, second and third radii of curvature 
are substantially equal. In a preferred embodiment, the axial flow passages hdude: 
a flow channel having a flrst radius of curvature, a first shoulder positioned on one 
skle of the flow channel having a second radius of curvature, and a second shoulder 

30 positioned on the other side of the flow channel having a third radius of curvature. 
!n a preferred embodiment, ttre first, second and third radii of curvature are 
8ii}stantially equal, in a preferred embodiment, the second radius of curvature is 
greater than the tNrd radius of oirvature. 

An apparatus for coupling an expandable tubular member to a preexisting 

35 structure has also been described that includes an expandable tubular member, an 
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anchoring device adapted to couple the expandable tubular member to the 
preexisting staicture, and an expansion cone nx^vably couplidd to the expandable 
tubular member and adapted to radially expand the expandable tubular member. In 
a preferred embodiment the expandable tubular member includes: an annular 
5 member, having: a wall thickness that varies less than about 8 %, a hoop yield 
strength that varies less than about 10 %; imperfections of less than about 8 % of 
the wall thickness, no failure for radial expansions of up to about 30 %, and no 
necking of the walls of the annular nrtember for radial expansioris of up to about 
25%. 

10 An apparatus for coupling an expandable tubular member to a preexisting 

structure has atso been described that includes an expandable tubular member, an 
anchoring device adapted to couple the expandable tubular member to the 
preexisting structure, and an expansion cone nxivably coupled to the expandable 
tubular member and adapted to radially expand the expandable tubular member. In 

15 a preferred embodiment, the expandable tubular member includes: a first tubular 
member, ai second tubular member, and a threaded oonnecUon for coupling the first 
tubular member to the second tubular member. In a prefened embodiment, the 
threaded connedton Indudes: one or more sealing members for sealing ttie 
interface between the first and second tubular members* In a preferred 

20 embodiment, the threaded oonnedton comprises a pin and box threaded 
connectk>n. In a preferred embodiment, the sealing members are positioned 
adjacent to an end portton of the threaded oonnectton. In a preferred enribodiment, 
one of the sealing members is positk^ned adjacent to an end portton of the threaded 
connection, and another one of the sealing members is not positk>ned adjacent to 

25 an end portton of the threaded oonnectton. In a preferred embodiment, the plurality 
of the sealing members are posittoned adjacent to an end portton of the threaded 
connection. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been described that includes an expandable tubular member, an 
30 anchoring device adapted to couple the expandable tubular member to the 
preexisting structure, and an expansion oone movably OTupled tc the expandable 
tubular number and adapted to radially expand the expandable tubular member. In 
a preferred embodiment the expandable tubular member includes: a layer of a 
lubricant coupled to the interior surface of the tubular member. In a preferred 
35 embodinrient, the lubricant comprises a ntetollic soap. In a prefenred embodiment 
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the lubricant is selected from the group consisting of C-Lube-10. C-PH0S-5&-M, and 
C-PHOS-S8-R. In a prefenred embodiment, the .lubricant provides a sliding friction 
coefficient of less than about 0.20. In a preferred embodiment, the lubricant is 
chemically bonded to the interior surface of the expandable tubular member. In a 
5 preferred emtxxfinvent, the lubricant is mechanically bonded to the interior surface of 
the expandable tubular member. In a preferred embodiment, the lubricant is 
adhesively bonded to the interior surface of the expandable tubular member. In a 
preferred embodiment, the lubricant Includes epoxy, nrK)tybdenum disulfide, 
graphite, aluminum, copper, alumisilicate and potyethyienepolyamine. 

10 An apparatus for coupling an expandable tubular member to a preexisting 

structure has also been described that includes an expandable tubular member, an 
anchoring device adapted to couple the expandable tubular member to the 
preexisting structure, and an expansion cone movably coupled to the expandable 
tubular member and adapted to radially expand the expandable tubular member. In 

IS a prrterred embodiment, the expandable tubular nriember includes: a pair of tubular 
members having threaded portions coupled to one another, and a quantity of a 
sealant within the threaded portions of the tubular members. In a preferred 
embodiment, the sealant is selected from the group consisting of epoxies. 
thermosetting sealing compounds, curable sealing compounds, and sealing 

20 oonfipounds having polymerizable materials. In.a preferred embodiment, the sealant 
includes an initial cure cyde and a final cure cyde. In.a preferred embodiment, the 
sealant can be stretched up to about 30 to 40 percent without failure. In a preferred 
embodiment, the sealant is resistant to conventional weiibore fluidic materials. In a 
prefenred embodiment the material properties of the sealant are SLA)stantially stable 

25 for temperatures ranging from about 0 to 450 7. In a preferred embodiment, the 
threaded portions of the tubular members include a primer for Improving the 
adhesion of the sealant to the threaded portions. 

An apparatus for coupling an expandable tubular meniber to a preexisting 
structure has also been described that Includes an expandable tubular member, an 

30 anchoring device adapted to couple the expandable tubular member to the 
preexisting stmrtur©: and an expansion cone movably coupled tc the 8)q5andabl6 
tubular member and adapted to radially expand the expandable tubular member. In 
a preferred emt)odinf>ent, the expandable tubular memt>er includes: a pair of rings for 
engaging the preexisting structure, and a seating element posiUoned between the 
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rings for sealing the interface between the tubular nnember and the preexisting 
structure. 

An apparatus for coupling an exparxiabte tubular member to a preexisting 
structure has also been described that includes an expandable tubular nriember, an 

5 anchoring device adapted to couple the expandable tubular nnember to the 
preexisting structure, and an e)q>ansion cone movably coupled to the expandable 
tubular member and adapted to radially expand the expandable tubular member. In 
a prefenred embodiment the expandable tubular member includes one or nrK>re 
slots. In a preferred embodiment, the slots are provided at a preexpanded portion of 

10 the expandable tubular member. In a prefenred embodiment, the slots are provided 
at a non-preexpanded portion of the tubular member. 

An apparatus for coupling an expandable tubular member to a prBexIsting 
structure has also been described that includes an expandable tubular member, an 
anchoring device adapted to couple the expandable tubular member to the 

15 preexisting structure, and an expansion cone movably coupled to the expandable 
tubular member and adapted to radially expand the expandable tubular member. In 
a preferred embodiment, the expandable tubular member includes: a first 
preexpanded portion, an intermediate portion coupled to the first, preexpanded 
portion including a seating element, and a second preexpanded portion coupled to 

20 the Intermediate portion. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been described that includes an expandable tubular member* an 
anchoring device adapted to couple the expandable tubular member to the 
preexisting structure, an expansion cone movably coupled to the expandable tubular 

25 member and adapted to radially expand the expandable tubular member, and a 
valveaUe fluid passage coupled to the anchoring device. 

An apparatus for coupling an expandable tubular member to a pree)dsting 
structure has also been described that includes a ftret support member, a second 
support member coupled to the first support member, an expanston cone coupled to 

30 the first support member, an expandable tubular member roupled to ttie expansion 
cont: and an anchoring device OTupled to the second support member adapted to 
couple the expandable tubular member to the preexisting structure. In a preferred 
embodiment, the anchoring device is positioned above the expansion cone. In a 
preferred embodinrtent, the outside diameter of the expansion cone is greater than 

35 the inside diameter of the expandable tubular member. In a preferred embodiment. 



the outside diameter of the expansion cone is approximately equal to Vha outside 
diameter of the expandable tubular member. 

An apparatus for coupling an expandable tubular member to a preexisting 
stmcture has also been described that includes a first support member, a second 
5 support mernber coupled to the first support nrtember, an expansion cone coupled to 
the first support menr^r, an expandable tubular member coupled to the expansion 
cone, and an explosive anchoring device coupled to the second support member 
adapted to couple the expandable tubular member to the preexisting structure. 

An apparatus for coupling an expandable tubular member to a preexisting 
10 structure has afso been described that includes a support member, an expandable 
expansion cone coupled to the support member, and an expandable tubular 
member coupled to the expansion cone. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been described that Includes a support member, an expandable 
15 expansion oone coupled to the support merTrit)er, and an expandable tubular 
member coupled to the expandable expansion cone. In a preferred embodiment, 
the expandable tubular member includes one or more anchoring devices. In a 
preferred embodiment, the expandable tubular member includes a slotted end 
portion. 

20 An apparatus for coupling an expandable tubular to a preexisting structure 

has also been described that includes a support member, an expansion oone 
coupled to the support member, an expandable tubular member coupled to the 
expansim cone including one or mom shape memory metal inserts, and a heater 
coupled to the support member in opposing relation to the shape memory ntetel 

25 inserts. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been described that includes a support member, 
an expansion cone coupled to the support nrtember, an expandable tubular member 
coupled to the expandable expansion cone, and a resilient anchor coupled to the 
30 expandable tubular member. In a preferred embodiment, the resilient anchor 
includes a resilient scroll. In a prefenned embodiment, the resilient andhor includes 
one or more resilient arms. In a preferred emt)odiment, the resilient anchor 
indudtt: one or nx>re resilient radially oriented elements. In a prefenred 
embodiment, the resilient andior is adapted to mate with the expansion cone. 
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expansion cone into the tubular memt)er In a preferred embodiment, axially 
displacing the expansion cone includes: displacing the expansion cone out of the 
tubular member. In a preferred embodiment, axiaily displacing the expansion oorte 
radially expands the tubular member by about 10% to 20%. In a preferred 
embodiment* applying direct radial pressure to the tubular member radially expands 
the tubular member by up to about 5%. In a preferred embodiment, applying direct 
radial pressure to the tid>ular member includes applying a radial force at discrete 
locations. In a preferred embodiment the preexisting structure includes a welibore 
casing. In a preferred embodiment, the preexistfaig structure includes a pipeline. In 
a prefen^ed embodiment, the preexisting stnjcture includes a structural support. 

Although this detailed description has shown and described illustrative 
embodiments of the invention, this description contemplates a wide range of 
nfKxlifications, changes, and substitutions. In some instances, one may employ 
some featiros of the present invention without a corresponding use of the other 
features. Accordingly, it is appropriate that readers should construe the appended 
daims broadly, and in a manner consistent with the scope of the invention. 
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an end plate coupled to the slip joint, a fluid chamber coupled to the fluid passage, 
the fluid chamber defined by the Interior portion of the expandable tubular member 
between the expansion cone and the end plate. 

A method of coupling a tubular member to a preexisting structure has been 
5 described that includes positioning the tubular member and an expansion cone 
within the preexisting structure, ^odaliy displacing the expansion cone, removing the 
expansion cone, and applying direct radial pressure to the first tubular member. In a 
preferred embodiment, axialiy displacing the expansion cone includes pressurizing 
at least a portion of the interior of the tubular ntember. In a preferred embodiment, 

10 axiatly displacing the expansion cone Includes: injecting a fluidic material into the 
tubular member. In a prefenred embodiment, axialiy dispiadng the expansion cone 
includes: applying a tensile force to the expansion cone, in a prefened 
embodiment axialiy displacing the expansion cone includes: displacing the 
expansion cone into the tubular member. In a preferred embodiment, axialiy 

15 dispiadng the expansion cone ihdudes: displadrig the expansion cone out of the 
tubular member. In a prefenred embodiment, axialiy dispiadng the expansion cone 
radially expands the tubular member by about 10% to 20%. In a preferred 
embodiment, applying direct radial pressure to the firet tubular member radially 
expands the tubular member by up to about 5%. In a preferred embodiment, 

20 applying direct radial pressure to the tubular member indudes applying a radial 
force at discrete locations. In a preferred embodiment, the preexisting structure 
indudes a wellbore casing. In a preferred embodiment the preexisting structure 
indudes a pipeline. In a preferred enrAxxUment the preexisting structure Indudes a 
structural support. 

25 An apparatus also has been described that indudes a tulnilar member 

coupled to a preexisting structure. The tubular member Is coupled to the preexisting 
structure by the process of: positioning the tubular meml]»er and an expansion cone 
within the preexisting structure, axialiy dispiadng the expansion cone, removing the 
expansion cone, and applying direct radial pressure to the tubular member. In a 

30 preferred embodiment axialiy dispiadng the expansion cof>e indudes: pressurizing 
at least a portion of tf>e Interior of the tubular member. !n a preferred embcxllment 
axialiy dispiadng the expansion cone indudes: injecting a fluidic material into the 
tubular memt>er in a preferred embodiment axialiy dispiadng the expansion cone 
indudes: applying a tensile force to the expansion cone. In a pretend 

35 embodiment axialiy dispiadng the e)q)ansion cone indud^: dispiadng the 
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9. The system of daim 1 , wherein the means for injecting includes: 

means for injecting the lubricating fluid into a plurality of dismte locations 
along the trailing edge portion. 

5 10. The system of dalm 1 . wherein the lubricating fluid comprises: 
drilling mud. 

11. The system of daim 1 . wherein the lubricating fluid further Includes: 
TorqTrimlll; 

10 EPMudiib;and 
Pn1IN-Slid. 

12. The system of daim 1 , wherein the lubricating fluid comprises: 
TorqTrim III; 

15 EPMudlib;and 
DrillN-Siid. 
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1. A system for coupling an expandable tubular number to a preexisting 
structure, comprising: 

means for positioning the tubular member and an expansion cone within the 
5 preexisting structure; 

means for anchoring the tubular member to the preexisting structure; 

means for axialiy displacing the expansion cone relative to the tubular 
member by pulling the expansion cone through the tubular member, and 

means for iri}ecting a lubricating fluid into Vt\e trailing edge of the interface 
1 0 between the expansion cone and the tubular member. 

2. The system of claim 1, wherein ttie lubricating fluid has a viscosity ranging 
from 1 to 10,000 centipoise. 

15 3. The system of claim 1 , wherein the injecting Includes: 

Injecting lubricating fluid into a tapered end of the expansion cx)ne. 

4. The system (rf daim 1 . wherein tiie means for injecting Includes: 

means for injecting lubricating fluid into the area around ttie axial midpoint of 
20 a first tapered end of tiie e)4iansion cone. 

5. The system of daim 1 , wherein ttte means for injecting indudes: 

means for injecting lubricafir^ fluid into a second end of the expansion cone. 

25 6. The system of daim 1 , wherein the means for injecting includes: 

means for Injecting lubricating fluid into a tapered first end and a second end 
of the expansion cone. 

7. The system of daim 1 , wherein the meahs for injecting indudes: 

30 means for injecting lubricating fluid into an interior of ttie expansion cone. 

8. The system of daim 1 . wherein the means for injecting indudes: 

means for injecting lut)ricating fluid through an outer surface of the 
expansion cone. 

35 
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9. The method of daim 2, wherein the injecHngi^^ 

injecting lubricating fluid through an outer surface off the expansion cone. 

5 10. The method of claim 2, wtierein the injecting indudes: u 
injecting the iut>ricating fluid into a plurality of discrete locations along the 
traiilng edge portion. ^ 

1 1 . The method of daim 2, wherein the lubricating fluid comprises: ^ 
10 drilling mud. 

12. The method of daim 2, wherein the lubricating fluid further indudes: 
TorqTrim til; 

EPMudlib;and 
15 DrillN-Slid. 

1 3. The method of daim 2, wherein the lubricating fluid comprises: 
TorqTrim III; 

EPMudlib;and 

20 DrillN-Slid. ^ 

14. The method of daim 1, wherein lubricating the interface between the >^ 
expansion cone and the tutHJiar member indudes: 

coating the interior surface of the tubular member with a lubricant. 

25 

15. The method of daim 1, wherein lubricating the interface between the 
expansion cone and.the tubidar member indudes: 

coating the interior surface of the tubular member with a first part of a 
lubricant; and 

30 applying a second part of the lubricant to the interior surface of the tubular 

member. ^ 

16. The method of diaim 14, wherein the lubricant comprises a metellic soap. ^ 
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1. A method of coupling an expandal^ie tubular niwmt>er to a preexisting 
structure, comprising: 

positioning the tutnilar member and an expansion cone within the preexisting 
5 structure; 

anchoring the tubular member to the preexisting structure; 
axialiy displacing the expansion cone relatiye to the tubular member by 
pulling the expansion cone through the tubular member; and 

lubricating the interface between the expansion cone and the tubular 
10 member. 

2. The method of daim 1. wherein lubricating the interfece between the 
expansion cone and the tubular member includes: 

injecting a lubricating fluid into the trailing edge of the interface between the 
15 expansion cone and the tubular member. 

3. The method of daim 2, wherein the lubricating fluid has a visoc^ity ranging 
from about 1 to 10»000 oentipoise. 

20 4. The method of daim 2, wherein the injecting includes: 

injecting lubricating fluid into a tapered end of the expansion cone. 

5. The method of daim 2, wherein the injecting indudes: 

injecting lubricating fluid into the area around the axial midpoint of a flret 
25 tapered end of the expansion cone. 

6. The method of daim 2, wherein the injecting indudes: 
injecting lubricating fluid into a second end of the expansion cone. 

30 7. The method of daim 2, wherein the Injeding indudes: 

injecting lubricating fluid Into a tapered first end and b second end erf the 
expan^on cone. 

8. The methcxl of daim 2, wherein the injecting includes: 
35 injeding lubricating fluid into an Interior of the expansion cone. 
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24. A method of coupling a tubular member to a preexisting structure. *^ 
comprisingi ^ 
injecting a lubricating fluid into the preexisting structure; ^ 
positicx^hg the tubular member and an e)9>ansion cone within the preexisting 
5 structure; 

anchoring the tubular member to the preexisting structure; and 
axiaily displacing the expansion cone relative to the tubular member by 
pulling the expansion cone through the tubular member. 

10 25. The method of daim 24, wherein the lubricating fluid comprises: 
6AR0-LUB GOLD-SEAL^ brand drilling mud lubricant. 

26. A method of coupling an expandable tubular member to a preexisting 
striicture, comprising: 

15 positioning the expendable tubular member and an expansion cone within 

the preexisting structure; 

anchoring the expandable tubular memt>er to the preexisting structure; and 
axiaily displacing the expansion cone relative to the expandable tubular 
member by pulling the expansion cone through the expandable tubular member; 
20 wherein the expandable tubular member includes: 

a first tubular memben 

a secoTKl tubular member, and o 
a threaded connection for coupling the first tubular member to the second 

tubular member, the threaded connection Including: ^ 
25 one or more sealing members for sealing the interface between the first and 

second tubular memt>er5. 

27. The method of daim 26, wherein the threaded connection comprtees a pin 
and box threaded connection. 
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^8. The method of dalrr 26, wherein the sealing members are position^ 
adjacent to an end portion of the threaded connection. 
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29. The nrothod of daim 26, v^rein one of the sealing meml>6rs is positioned 
adjacent to an end portion of the tftreaded connection; and wtierein another one of 
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17. The method of daim 14, wherein the lubricant is selected from the group 
consisting of OLube-10, C-PHOS-58-M, and C-PHOS-58-R. 

18. The method of daim 14, whmein the lubricant provides a sliding friction 
. 5 coefficient of less than about 0.20. 

19. The method of daim 14. wherein the lubricant is chemically borxJed to the 
interior surfaces of the tubular members. 

10 20. The imthod of daim 14, wherein the lubricant is mechanically bonded to the 
Interior surfaces of the tubular members. 

21. The method of daim 14. wherein the lubricant is adhesively bonded to the 
interior surfiaoe of the tubular members. 

15 . 

22. The method of daim 14, wherein the lubricant indudes epoxy. molybdenum 
disulfide, graphite, aluminum, copper, aiumisilicate and pdyethylenepolyanrine. 

23. A method of coupling a tubular member to a preexisting structure. 
20 comprising: 

positioning the tubular member and an expansion cone within the preexisting 
structure; 

anchoring the tubular member to 4he preexisting stmcture; and 

axiaily displadng the expansion cone relative to the tubular member by 
25 pulling the expansion cone through the tubular member, 

wtierein the tubular member indudes: 

an annular member, including: 

a wall thickness that varies less than ebout 8 %; 

a hoop yield strength that varies less than about 10 %; 
30 imperfections of less than about 8 % of the wall thidcness; 

no feiiure for radial expansions of up to about 30 %; and 

no necking of the wails of the annular member for radial expansions of up to 
about 25%. 
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36. The method of daim 31, wherein the material properties of the sealant are 
sut)stantia!ty stable for temperatures ranging from atXNJt 0 to 450 ^. 

37. The nnethod of daim 31 , further induding: 

5 applying a primer to the threaded portions of the tutnjiar meml)er8 prior to ^ 

coating the threaded portions of the tubular nriemt)er8 with the sealant 

-A* 

38. The method of daim 37. wherein the primer indudes a curing catalyst 

10 39. Themethodof claim 37, wherein the primer is applied to the threaded portion 
Of one of the tubular members and the sealant is applied to the threaded portion of 
the other one of the tubular members. 

40. The method of daim 37, wherein the primer indudes a curing catalyst ^ 

15 

41. A method of coupling a taJbular member to a preexisting structure. 
comprising: 

positioning the tubular member and an expansion cone within the preexisting *^ 
structure; 

20 anchoring the tubular member to the preexisting structure; and 

axially displadng the expansion cone relative to the tubular member by 
pulling the expansion cone through the exparxlable tubular memben ^ 
wherein the tubular member includes: 
a pair of rings for engaging the preexisting structure; and 
25 a sealing element positioned between the rings for sealing the interface 

between the tubular nrieml}er and the pnraxisting structure. 

42. A method of coupling a tubular member to a preexisting structure, 
comprising: 

30 positioning the expandable tubular member and an expansion cone within 

the preexisting structure: 

anchoring the expandable tubular member to the preexisting structure; and 

axially displadng the expansion cone relative to the expandat>le tubular *^ 

m6mi>er by pulling the expansion (x>ne Qirough Ore expandable tubular member, 
35 wtierein the tubular number Indudes one or more slots. « 
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the sealing members is not positioned adjacent to an end portion of the threaded 
connection. 

30. The method of claim 26, wherein a plurality of the sealing memtiers are 
positioned adjacent to an end portion of the threaded connection. 

31. A method of coupling an expandable tubular member to a preexisting 
structure, comprising: 

positioning the expandable tubular member and an expansion cone within 
the preexisting structure; 

anchoring the expandable tubular member to the preexisting structure; and 

axially displacing the expansion cone relative to the expandable tubular 
member by pulling the expansion cone through the expandable tubular member; 

wherein the expandable tubular member includes a plurality of tubular 
members having threaded portions that are coupled to one artother by the process 

coating the ttireaded portions of the tubular members with a sealant; 

coupling the threaded portions of the tubular members; and 

curing th9 sealant 

32. The method of datm 31. wherein the sealant is selected from the group 
consisting of epoxies, thennosetting sealing compounds, curable sealing 
compounds, and sealing compounds having polymerizable materials. 

33. The method of daim 31 , further induding: 

initially curing the sealant prior to radially expanding the tubular members; 
and 

finally curing the sealant after radially expanding the tubular members. 

34. The method of daim 31 . wherein the sealant can be stretched up to about 30 
to 40 percent after curing without failure. 

35. The method of daim 31, wherein the sealant is resistant to conventional 
weUbore fluidic materials. 
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48. The method of daim 46^ wherein the increased axial force is provided on 
random basis. 



49. The method of daim 46, wherein the ratio of the increased axial force to the 
5 substanttaily constant axial force ranges from about 5 to 40 %. 

51. A method of coupling a tubular member to a preexisting structure, 
comprising: 

positioning the tubular member and an expansion cone within the preexisting 
10 structure; 

anchoring the tubular member to the preexisting structure; and 

axially displadng the expansion cone relative to the expandable tubular 

member by pushing and pulling the expansion cone through the expandable tubular 

member. 

15. 

52. The method of daim 51 , wherein pushing the expansion cone Indudes: 
injecting a pressurized fluidic material into contact with the expansion cone. 

53. A method of coupling a tubular member to a preexisting structure, 
20 . comprising: 

positioning the tubular member and an expansion cone witNn the preexisting 
stmcture; 

anchoring the tubular member to the preexisting structure; 
axially displadng the expansion cone relative to the tubular member by 
25 pulling the expansion cone through the expandable tubular member, and 

injecting a curable fluidic sealing material between the tubular number and 
the preexisting stnjcture prior to axialty dtepladng the expansion cone. 

54. A method of coupling a tobular member to a preexisting structure, 
30 compriting: 

positioning the tubular member and an expansion cone within thepree^ ^r^Ung 
structure; 

anchoring the tubular member to the preexisting structure by increasing the 
Sim of the expansion cone; and 
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43. The method of daim 42, wherein the slots are provided at a preexpanded 
pc^tion of the tubular memt>er. 

44. The method of daim 42, wherein the slots are provided at a non- 
preexpanded portion of the tubular member. 

45. A method of coupling a tubular member to a preexisting strudure. 
comprising: 

positioning the expandable tubular member and an expansion cone within 
the preexisting structure; 

anchoring the expandable tubular nrtember to the preexisting structure; and 

axially displadng the expansion cone relative to the expandable tubular 
member by pulling the expansion cone through the expandable tubular memt)en 

wherein the tubular member indudes: 

a first preexpanded portion; 

an Intenmediate portion coupled to the first preexpanded portion indudlng a 
sealing element; and 

a second preexpanded portion coupled to the intermediate portion. 

46. A method coupling a tubular member to a preexisting structure, 
comprising! 

positioning the expandable tubular member and an expansion cone within 
the preexisting structure; 

anchoring the expandable tubular member to the preexisting structure; and 
axlaiiy displadng the expansion cone relative to the expandable tubular 
member by pulling the expansion cone through the expandable tubular member by 
. applying an axial force to the expansion cme; 
wherein the axial force indudes: 
a substantially constant axial force; and 
an incremed axial force. 

47. The method of daim 46, wherein the increased axial fcMt:e is provided on a 
periodic basis. 
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wherein the first and second directions are different 

59. A method of coiilriing an expandat>le tubular member to a preexisting 
stnjdure, comprising: 

5 placing the expandable tubular, an expansion cone, and a resilient anchor 

within the preexisting structure; 

releasing the resilient anchor; and 

axially displacing the expansion cone within the expandable'tubular member. 

10 60. A method of coupling an expandable tubular member to a preexisting 
structure, comprising: 

placing the expandable tubular member, an expansion cone, and an anchor 
into the preexisting structure; 

anchoring the expandable tubular member to the pree)dstlng structure by: 
15 pivoting one or more engagement elements; and 

axially displacing the expansion cone. 

61. The method of daim 60, wtierein pivoting the engagement elements 
includes: 

20 actuating the engagement elements. 

62. The nwthod erf daim 60, wherein pivoting the engagement elentents 
Indudes: 

pladng a quantity of a fluldlc material onto the engagement elements. 

25 

63. The method of daim 60, wherein pivoting ttie engagement elements 
indudes: 

displadng ttie expandable tubular member. 

30 64. A nietiiod of coupling an expandable tubular member to a preexisting 
strudure, compri^ng: 

pladng the expandable tubular member and an expansion cone into the 
preexisting structure; 

pladng a quantity of a fluidlc material onto the expandable tubular member to 
35 anchor the expandable tubular member to the preexisting structure; arid 
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axially displacing the expansion cone relativa to the tubular n)emt>er by 
pulling the expansion cone through the tubular member. 



55. A method of coupling a tubular member to a preexteting structure, 
5 comprising: 

positioning the tubular member and an expansim cone within the preexisting 
structure; 

anchoring the tubular member to the preexisting structure by heating a 
portion of the tubular menit>er; and 
10 axially displacing the expansion cone relative to the tubular member by 

pulling the expansion cone through the tubular member. 

56. A method of coupling an expandable tubular member to a preexisting 
structure, comprising: 

15 positioning the expandable tubular member, an expanston cone, and an 

anchoring device within the preexisting structure; 

positioning the anchcving device above the expansion cone; 
anchoring the expandable tubular member to the preexisting structure using 
the anchoring device; and 
20 axially displacing the expansion cone. 

57. A method of coupling an expandable tubular member to a preexisting 
structure, comprising: 

positioning the tajbular member and an expansion cone v^thln the preexisting 
25 structure; 

explosively anchoring the tubular member to the preexisting structure; and 
axiaiiy displacing the expansion cme relative to the tubular member. 

58. A method of coupling an expandable tubular to a preexisting structure, 

30 comprising: 

fixing the position of an e)q)ansion com within the preexisting structum; 
driving the expandat>le tubular member onto the expansion cone in a first 
direction; and 

axially displadng the expansion cone in a second direction relative to the 
35 expandable tubular member, 
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placing the expandable tubular member and an expiansion oone into the 
pree)dsting structure; 

anchoring the expandable tubular menrU)er to the preexisting stmcture; 

applying an axial force to the expansion oone; and 
5 pressurizing an interior portion of the expandable tubular member below the 

expansion oone. 

71. A method of coupling an expandable tubular member to a preexisting 
stmcture, comprteing: 

10 placing the expandable tubular member and an expansion cone into the 

preexisting structure; and 

applying an axial force to the expandable tutniiar member. 

72. An apparatus for coupling a tubular member to a preexisting structure, 
15 comprising: 

an expandable tubular member, 

an anchoring device adapted to couple the expandable tubular member to 
the preexisting structure; and 

an expansion cone movably coupled to'the expandable tubular member and 
20 adapted to Fadially expand the expandable tubular member, including: 
a housing including a tapered first end and a second end; 
one or more grooves formed in tf)e outer surface of the tapered first end; and 
one or more axial flow passages fluidldy coupled to the grooves. 

25 73. The apparatus of daim 72, wherein the grooves comprise circumferential 
grooves. 

74. The apparatus of daim 72, wherein the grooves comprise spiral grooves. 

30 75. The apparatus of daim 72, wherein the grooves are concentrated around ttie 

axia( midpoint of the tapered portion of the housing. 

76. The apparatus of daim 72, wl^rein the axial flow passages comprise a)dai 
grooves. 

35 
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axialiy displacing the expmsion cone. 



65. The method of claim 64, >A^rein the fluidic material comprises a barite plug. 
5 66. The method of daim 64, wherein the fluidic nruiterial comprises a flex plug. 

67. A method oif coupling an expandat)le tubular member to a preexisting 
structure, comprising: 

positioning the expandable tubular number and an expansion cone into the 
10 preexisting structure; 

anchoring the expandable tubular member to the preexisting structure by 
injecting a quantity of a hardenaUe fluidic material into the preexisting structure; 
at least partially curing the hardenable fluidic sealing material; and 
axtalty displacing the expansion cone. 

15 

68. A method of coupling an expandable tubular member to a preexisting 
structure, comprising: 

placing the expandable tubular member and an expansion cone within the 
preexisting structure; and 
20 applying an axial force to the expandable tubular member in a downward 

direction. 

69. A nfiethod of coupling an expandable tubular member to a preexisting 
structure, comprising: 

25 placing the exparidaUe tubular member and an expansion cone within the 

preexisting structure; 

injecting a quantity of a first fluidic material having a first density into the 
region of the preexisting structure outside of the expandable tubular member; and 
injecting a quantity of a second fluidic material having a second density into a 
30 portion of the expandable tubular member beiow the expansion cone; 
wherein the second density is greater than the first density. 

70. A method of coupling an expandable tubular member to a preexisting 
stru(*jre, comprising: 
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69. The apparatus of daim 72, wherein the cross-sectional area of the axial flow 
passages ranges from at>out 2X10^ in^ to 5X1(r^ in^. 

5 90. The apparatus of daim 72, wherein the angle of attadc of the first tapered 
end of the body ranges from about 10 to 30 degnaes. 

91. The apparatus of daim 72, wherein the grooves are concentrated In a trailing 
edge portion of the tapered first end. 

10 

92. The apparatus df daim 72, wherein the angle of indination of the axial flow 
passages relative to t)ie longitudinal axis of the expansion cone is greater than the 
angle of attack of the first tapered end. 

15 93. The apparatus of daim 72, wherein the grooves indude: 
a flow channel having a first radius of cun/ature; 

a first shoulder positioned on one side of the flow channel having a second 
radius of curvature; and 

a second shoulder positioned on the other side of the flow channel having a 
20 third radius of curvature. 

94* The apparatus of daim 93, wherein the first, second and third radii of 
cun/ature are sut^tantialiy equal. 

25 95. Theapparatus of daim 72, wherein the axial flow passages indude: 
a flow channel having a first radius of curvature; 

a first shoulder positioned on one side of the flow chann^ having a second 
fadius of curvature; and 

a second shoulder positioned on the other side of the flow channel having a 
30 third radius of curvature. 

96. The apparatus of daim 95, wherein the first, second and third radii of 
curvature are substantially equal. 
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77. The apparatus of daim 76, wherein the axial grooves are spaced apart by at 
least about 3 inches in the drcunrrferential direction. 

78. The apparatus of daim 76, wherein the axial grooves extend from the 
tapered first end of the body to the grooves. 

79. The apparatus of daim 76, wherein the axial grooves extend from the 
second end of the body to the grcxsves. 

80. The apparatus of daim 76, wherein the axial grooves extend from the 
tapered first end of the body to the second end of the body. 

81. The apparatus of daim 72, wherein the axial flow passages are positioried 
within the housing of the expansion cone. 

82. The apparatus of daim 81 , wherein the axial flow passages extend from the 
tapered first end of the body to the grooves. 

83. The apparatus of daim 81, wherein the axial flow passages extend from the 
tapered first end of the body to the second end of the body; 

84. The apparatus of daim 83, wherein the axial flow passages extend fr^ 
second end of the body to the grooves. 

85. The iapparatus of daim 83, wherein one or more of the flow passages indude 
inserts having restrided flow passages. , 

86. The apparatus of daim 83, whereirv one or more of the axial flow passages 
indude filters. 

87o The apparatus of daim 72. wherein the cmss sec^onai area of the grooves is 
greater than the cross sectional area of the axial flow passages. 

88. The apparatus of claim 72, wherein the ooss-sectional area of the grooves 
ranges from about 2X10^ in^ to 5X10*^ in^ 
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100. The apparatus of cbim 99, wherein the threaded connection comprises a 
pin and box thre^ed connection. 

101 The apparatus of daim 99, wherein the sealing members are positioned 
5 adjacent to an end portion of the threaded connection. 

102. The apparatus of daim 99, wherein one of the sealing members is positioned 
adjacent to an end portion of the threaded connection; and wherein another one of 
the sealing members is not positimed adjacent to an end portion of the threaded 

10 connection. 

103. The apparatus of daim 99, wherein a plurality of the sealing members are 
positioned adjacent to an end portion of the threaded connection. 

15 104. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

an expandable tubular member; 

an anchoring device ^apted to couple the expandable tubular memt>er to 
the preexisting structure; and 
20 an expansion cone movably coupled to the expandable tubular member arid 

adapted to radially expand the expandable tubular memben . 

wherein the expandable tubular member indudes: 

a layer of a lubricant coupled to the interior surface of the tubular member. 

25 105. The apparatus of daim 104, wherein the lubricant comprises a metallic soap. 

106. The apparatus of claim 104, wherein the lubricant is selected from the group 
consisting of C-Lube-10, C-PHOS-58-M, and C-PHOS-58-R. 

30 107. The apparatus of daim 104, wherein the lubricant provides a sliding friction 
cxjefRdent of !ess than about 0.20. 

108. The apparatus of daim 104, wherein the lubricant is chemically l)onded to 
the interior surface of the expandable tubular member. 
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97. The apparatus of daim 85« wherein the second radius of curvature is greater 
than the third radius of curvature. 

98. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

an expandable tut>ular memt>er; 

an anchoring device adapted to couple the expandable tubular member to 
the preexisting structure; and 

an expansion cone movably coupled to the expandable tubular member and 
adapted to radially expand the expandable tubular member. 

wherein the expandable tubular member includes: 

an annular member, having: 

a wall thickness that varies less than about 8 %; 

a hoop yield strength that varies less than about 10 %; . 

imperfections of less than about 8 % of the v^ll thickness; 

no failure for radial expansions of up to about 30 %; and 

no necking of the walls of the annular member for radial expansions of up to 
about 25%. 

An appaneitus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

an expandable tubular member; 

an anchoring device adapted to couple the expandable tubular member to 
the preexisting structure; and 

an expansion cone movably coupled to the expandable tubular member and 
adapted to radially expand the expandable tubular mernben 

wherein the expandable tubular member includes: 

a first tubular memt>er; 

a second tubular member, and 

a threaded connection for coupling the first tubular member to the second 

tubular meml^er, the threaded :x}nn0ction including: 

one or more sealing memt)ers for sealing the interface between the first and 
secoTKl tubular members. . 
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117. The apparatus of daim 112, wherein the material prcY)ertt6s of the sealant 
are sul)stantially stable for temperatures ranging from about 0 to 450 

118. The apparatajs of daim 112. wherein the threaded portions of the tubular 
5 membere indude a primer for improving the adhesion of the sealant to the threaded 

portions. 

119. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

10 an expandable tubular member, 

an and>oring device adapted to couple the expandable tubular member to 
the preexisting structure; and 

an expansion cone movably coupled to the expandable tubular member and 
adapted to radially expand the expandable tubular member; 
15 wherein the expandable tubular member indudes: a pair of rings for 

engaging the preexisting structure; and 

a sealing element positioned between the rings for sealing the interface 
between the tubular member and the preexisting structure. 

20 120. An apparatus for coupling an expandable tubular member to a preexisting 
stnicture. comprising: 

an expandable tubular member, 

an anchoring device adapted to couple the expandable tubular niember to 
the preexisting structure; and 
25 an expansion cone movably coupled to the expandable tubular mmiber and 

adapted to radially expand the expandable tubular member; 

wherein the expandable tubular member indudes one or more slots. 

121. The apparatus of daim 1 20. wherein the slots are provided at a preexpanded 
30 portion of the expandable tubular member. 

122. The apparatus of daim 120, wherein the slots are provided at a non- 
preexpanded portion of the tubular member. 
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109. The apparatus of daim 104, wherein the lubricant is mechanically bonded to 
the interior surface of the expandable tubular nnember. 

110. The apparatus of daim 104, wherein the lubricant is adhesively bonded to 
5 . the Interior surface of the expandable tubular member. 

111. The apparatus of daim 110, wherein the lubricant indudes epoxy, 
molybdenum disulMe, graphite, aluminum, copper, alumisillcate and 
polyethylenepoiyamine. 

10 

112. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

an expandable tubular member, 

an anchoring device adapted to couple the expandable tubular member to 
15. the preexisting structure; and 

an expanston cone movably coupled to the expandable tubular mmiber and 
adapted to radially expand the expandable tubular member, 
wherein the expandable tubular member Indudes: 
a pair of tubular members having threaded portions coupled to one enothen 

20. and 

a quantity of a sealant within the threaded portions of the tubular members. 

113. The apparatus of daim 112, wherein the sealant is selected from the group 
consteting of epoxies, thermosetting sealing compounds, curable sealing 

25 compounds, and sealing compounds having polymerizable materials. 

114. The apparatus of daim 112, wherein the sealant indudes an initial cure cyde 
and a final cure cyde. 

30 115. The apparatus of daim 112, wherein ttie sealant can be stretched up to 
about 30 to 40 percent without failure. 

1 16. The apparatus of daim 1 12, wherein the sealant is resistant to conventional 

welibore fluidic materials. 

35 
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127. The apparatus of daim 125, wherein the outside diameter of the expansion 
Gone is approximately equal to the outside diameter of the expandable tubular 
member. 



5 128. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

a first support member; 

a second support member coupled to the first support member; 
an expansion cone coupled to the first support member, 
10 an expandable tubular member coupled to the expansion cone; and 

an explosive anchoring device coupled to the second support member 
adapted to couple the exparKlabie tubular member to the preexisting structure. 

1^. An apparatus for coupling an expandable tubular member to a preexteting 
15 structure, comprising: 

a support member, 

an expandable expansion cone coupled to the support member; and 
an expandable tubular mmnber coupled to the expansion cone.. 

20 190. An apparatus for coupling an expandable tubular mernber to a preexisting 
structure, comprising: 

a support member, 

an expandable expanston cone coupled to the support mmiber; and 

an expandable tubular member coupled to the expandable expansion cone. 

25 

131. The apparatus of daim 130, wherein the expandable tubular rhember 
indudes one or more anchoring devices. 

132. The apparatus of daim 130. wherein the expandable tubular member 
30 indudes a stotted end portion. 

133. An apparatus for coupling an expandable tubuiar to a preexisting structure, 
comprising: 

a support member, 
35 an expansicm cone coupled to the support member, 
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123. An apparatus for ooupiing an expandable tubular member to a preexisfing 
stnjcture. comprising: 

an expandable tubular mernben 

an anchoring device adapted to couple the expandable tubular member to 
5 the preexbtlng structure; and 

an expansion cone movably coupled to the expandable tubular member and 
adapted to radially expand the expandable tubular member; 
wherein the expandable tubular member includes: 
a first preexpanded portion; 
10 an intennediate portion coupled to the first preexpanded portion Including a 

sealing element; and 

a second preexpanded portion coupled to the intennediate portion. 

124. An apparatus for coupling an expandable tubular member to a preexisting 
IS structure, comprteir^g: 

an expandable tubular member; 

an anchoring device adapted to couple the expandable tubular member to 
the preexisting structure; 

an expansion cone movably coupled to the expandable tubular member and 
20 adapted to radially expand the expandable tubular niemben and 
a valveable fluid passage coupled to the anchoring device. 

125. An apparatus for coupling an expandable tubular member to a preexisting 
stnicture, oomfmsing: 

25 a first support member, 

a second support nr)ember coupled to the first support nnennber; 

an expansion cone coupled to the first support member; 
• an expandaUe tubular member coupled to the expansion cone; and 

an anchoring device coupled to the second support member adapted to 
30 couple the expandable tubular member to the preexisting structure; 

wherein the anchoring device is positioned above the expansion cone. 

126. The apparatus of daim 125. wherein the outside diameter of the expansion 
cone is greater than the inside dianr^ter of the expandable tubular member. 
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an expandable tubular member coupled to the expandable expansion cone; 

and 

an anchor coupled tathe expandable tubular member, including: 
one or more spikes pivotally coupled to the expandable tubular member for 
5 engaging the preexisting structure. 

141. The apparatus of daim 140, further including one or more connesponding 
actuators for pivoting the spBces. 

10 142. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

a support member, 

an expanston cone coupled to the support member; 

an expandable tubular member coupled to the expandable expansion cone; 

15 and 

an anchor coupled to the expandable tubular member, including: 
one or more petal baskets pivotally coupled to the expandable tubular 
member. 

20 143. The apparatus of daim 142, further including one or more corresponding 
actuators for pivoting the petal baskets. 

144. An apparatus for coupling an expandable tubular member to a prtexisting 

structure, comprising: 
25 a support memben 

an expanston cone coupled to the support memben 

an expandable tobular member coupled to the expanston cone, induding: 

a stotted portion provided at one end of the expandable tubular member. 

30 145. An apparatus for coupling an expandable tubular member to a preexisting 

stnjdure, comprising: 

a support member, 
an expanston cone; 

an expandable tubular nr^ber coupled to the e)9ansIon cone; 
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an expandable tubular member ooupied to the expansion cone Indudhg one 
or more shape memory metal inserts; and 

a heater coupled to the support member in opposing relation to the shape 
memory metal inserts. 

134. An apparatus for coupling an expandable tubular member to a preexisting 
structure* comprising: 

a support member; 

an expansion cone coupled to the support memben 
an e)0>andable tubular member coupled to the expandable expansbn cone; 
and 

a resilient anchor coupled to the expandable tubular member. 

135. The apparatus of dalm 134, herein the resilient anchor Includes: 
a resilient scroll. 

136. The apparatus of daim 134, wherein the resilient anchor includes: 
one or nrK>re resilient arms. 

137. The apparatus of daim 134. wherein the resilient anchor indudes: 
one or more resilient radially oriented elements. 

138. The apparatus of daim 134, wherein the resilient anchor is adapted to mate 
with the expansion cone. 

139. An expandable tubular member, comprising: 
an' expandable tubular body; 

one or more resilient panels coupled to the expandable tubular body; and 
a release member reieasably coupled to the resilient panels adapted to 
controllabiy release tiie resilient panels. 

140. An apparatus for coupling an expandable tubular member to a preexisting 
strudure, comprising: 

a support member. 

an expansion cone coupled to the support member; 
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applying a tensile force to the expansion oone. 

151. The method of daim 147, wherein axially displacing Vh» expansion cone 
includes: 

displacing the expansion cone into the tubular member. 

152r The method of daim 147, wherein axially displadng the expansion cone 
indudes: 

dtepladng ttie expansion oone out of the tubular member. 

153. The method of daim 147, wherein axially displadng the expansion cone 
radialiy expands the tubular member by about 10% to 20%. 



154. The method of daim 147» wherein applying direct radial pressure to the flrcft 
1 5 tubular member radially expands the tubular member by up to about 5%. 

155. The method of daim 147, whereb) applying direct radial pressure to the 
tubular member indudes applying a radial force at d'^oete locations, 

20 156. The method of daim 147, wherein the preexisting structure indudes a 
wellbore casing. 

157. The method of daim 147, wherein the preexisting structure indudes a 
pipeline. 

25 

158. The method of daim 147, wherein the preexisting structure ir^Juaes a 
structural support. 

159. An apparatus, comprising: 

30 a tubular member coupled to a preexisting structure; 

wherein the tubular member is coupled to the preexisting str<.: , i^y the 
process of. 

positioning the tubular member and an expansion cone within the preexisting 
structure; 

35 axially displadng tt)e expansion cone; 
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a Goupiing device coupled to the support member and an end portion of the 

expandable tubular merrA>en and 

a mass coupled to the end portion of the expandable tubular memben 
wherein the weight of the mass is greater than about 50 to 100 % of the yield 

strength of the expandable tubular member. 

146. An apparatus for coupling an expandable tubular member b a pree)dsting 
structure, comprising: 

a support member Including a fluid passage; 

an expansion cone coupled to the support member; 

an expandable tubular member coupled to the expansion cone; 

a slip joint coupled to the expansion cone; 

an end plate coupled to the slip joint 

a fluid chamber coupled to the fluid passage, the fluid chamber defined by 
thainterfor portion of the expandable tubular member between the expansion cone 
and the end plate. 

147. A method of coupling a tubular member to a preexisting structure, 
comprising; t 

positioning the tubular member and an expansion cone within the preexisting 
structure; 

axially displacing the expansion cone; 

removing the expansion cone; and 

applying direct radial pressure to the tubular member 

148. The method of dalm 147, wherein axially displacing the expansion cone 
includes: 

pressurizing at least a portion of the interior of the tubular member. 

149. The method of dalm 147, wherein axially displacing the expansion cone 
includes: 

injecting a fiuidic material into the tubular member. 

150. The mettiod of daim 147, wherein axially displadng the expansion cone 
indudes: 
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169. The apparatus of daim 159, wherein the preexisting stnidure includes a 
Inline. 

170. The apparatus of daim 159, wherein the preexisting structure indudes a 
5 structural support 

171 A system for coupling an expandabTe tubular meml>er to a preexisting 
strudure, oomixising: 

means for positioning the tubular member and an expansion cone within the 
10 preexisting structure; 

means for anchoring the tubular member to the preexisting structure; 
means for axialty displadng the expansion cone relative to the tubular 
member by pulling the expansion cone through the tubular member, and 

means for lubricating the interface between the expansion oone and the 
15 tubular member. 

172. The system of daim 171, wherein the means for lubricating the interface 
between the expansion cone and the tubular member indudes: 

means for injecting a lubricating fluid into the trailing edge of the interfaoe 
20 between the expansion oone and the tubular member. 

173. The system of daim 172, wherein the lubricating fluid has a viscosity ranging 
from about 1 to 10,000 centipoise. 

25 174. The system of daim 172. wherein the injecting indudes: 

injecting lubricating fluid into a tapered end of the expansion cone. 

175. The system of daim 172, wherein the means for hjecting includes: 

means for injecting lubricating fluid into the area around the axial midpoint of 
30 a flr^ tapered end of the expan^n cone. 

1 76. The system of daim 1 72. wherein the means for injecting indudes: 

means for injecting lubricating fluid into a second end of the expansion cone. 

35 1 77. The system of daim 1 72. wherein the means for injecting indudes: 
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removing the expansion cone; and 

applying direct radial pressure to the tutuilar member. 

160. The apparatus of daim 159. wherein axialiy displacing the expansion cone 
Includes: 

pressurizing at least a portion of the interior of the tubular member 

161. The apparatus of daim 159, wherein axiaily displadng the expansion cone 
indudes: 

injecting a fluidic material into the tubular member. 

162. The apparatus of daim 159. wherein axialiy displadng the expansion cone 
indudes: 

applying a tensile force to the expansion cone. 

163. The apparatus of daim 159, wherein axialiy displadng the expansion cone 
includes: 

displadng the expansion cone into the tubular member. 

164. The apparatus of daim 159, wherein axialiy displadng the expansion cone 
indudes: . 

displacing the expansim cone out of the tubular member. 

165. The apparati^ of daim 159, wherein axialiy displadng the expansion cone 
radially expands the tubular member by about 10% to 20%. 

166. The apparatus of daim 159, N^erein applying direct radial pressure to the 
tubular member radially expands the tubular member by up to about 5%. 

167. The apparatus of claim 159. wherein applying direct radial pressure to the 
tubular member indudes applying a radial force at discrete locations. 

168. The apparatus of daim 159, wherein the preexisting structure indudes a 
weiibore casing. 
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means for applying a second part of the lubricant to the interior surface of the 
tubular member. 

186. The system of daim 184, wherein the lubricant comprises a metallic soap. 

5 

187. The system of daim 184» wherein the lubricant is selected from the group 
consisting of C>lJibe-10.C4^OS-S8-M. and C-PHOS-58-R. ^ 

188. The system of daim 184, wherein the lubricant provides a sliding friction 
10 coeffident of less than about 0.20. 

189. The system of daim 184, wherein the lubricant is chemically bonded to the 
interior surfaces of the tubular members. . . 

15 1 90. The system of claim 1 84, wherein the lubricant is mechanically bonded to the 

interior surfeces of the tubular members. n 

191. The system of daim 184. wherein the lubricant is adhesively bonded to the 
Interior surtece of the tubular members. 

192. The system of daim 184, wherein the lubricant indudes epoxy, molybdenum 
disulfide, graphite, aluminum, copper, alumisilicate and potyethylenepolyamine. ^ 

193. A system for coupling a tubular member to a preexisting structure, 
25 comprising: 

positioining the tubular member and an expansion cone within the preexisting 
structure; 

anchoring the tubular member to the preexisting structure; and 
axially displacing the expansion cone relative to the tubular member by ^\ 
30 pulling the expansion cone through the tubular member, 

whereh the tubular member Indudes: 
an annular member, induding: 
a wall thickness that varies less than about 8%; 
a hoop yield strength that varies less ttian about 10 %; 
35 imperfections of less than about 8% of the wall tttickness; 
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means for injeding lubricating fluid into a tapered first end and a second end 
of the expansion cone. . 

178. The system of daim 172, wherein the means for injecting Includes: 

means for injecting lubricating fluid into an interior of the expansion oone. 

The system of dalm 1 72. wherein the means for injecting Includes: 
means for injecting lubricating fluid through an outer surface of the expansion 

1 80. The system of daim 1 72. wherein the means for Injecting includes: 

means for Injecting the lubricating fluid into a plurality of discrete locations 
along the trailing edge portion. 

181 . The system of daim 1 72, wherein the lubricating fluid comprises: 
drilling mud. 

182. The system of daim 172, wherein the lubricating fluid further indudes: 
TorqTrim III; 

EP Mudllb; and 
DrillN-Slid. 

183. The system of daim 172, wherein the lubricating fluid comprises: 
TorqTrim III; 

EP Mudlib; and 
DrillN-Slld. 

184. The system of daim 711, wherein the means for lubricating the interface 
between the expansion cone and the tubular member indudes: 

means for coating the interior surface of tfte hibuiar member with a lubricant. 

185. The system of daim 171, wherein the means for lubricating the Interface 
between the expansion cone and the tubular member indudes: 

means for coa^ng the interior surface of the tubular member with a first part 
of a lubricant; and 
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198. The system of daim 196, wherein the sealing members are positioned 
adjacent to an end portion of the threaded connection. 

5 199. The system of dalm 196, wheiBin one of the sealing members is positioned 
adjacent to an end portion of the threaded connection; and wherein another one of 
the sealing members is not positioned adjacent to an end portion of the threaded 
connection. 

10 200. The system of claim 196, wherein a plurality of the sealing members are 
positioned adjacent to an end portion of the threaded connection. 

201. A system for coupling an expandable tubular member to a preexisting 
structure, comprising: 

15 means for positioning the expandable tubular member and an expansion 

cone within the preexisting structure; 

means for anchoring the expandable tubular member to the preexisting 
structure; and 

) means for axiaily displacing the expansion cone relative to the expandable 
20 tubular member by pulling ti)e expan^n cone through the expandable tubular 
member; 

wtierein the expandable tubular member includes a plurality of tubular 
members having threaded portions that are coupled to one another by the process 
of: 

25 coating the threaded portions of the. tubular rnembers Witt) a sealant; 

coupling the threaded portions of the tubular memt>ers; and 
curing the sealant 

202. The system of daim 201, wherein the sealant is selected from the group 
30 consisting of epoxies, thenmosetting sealing compounds, curable sealing 

compounds, and sealing compounds having polymerizable materials. 

203. The system of daim 201 , further including: 

means for initially coring the sealant prior to radially expanding the tubular 
35 members; and 
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no failure for radial expansions of up to about 30 %; and 
no necking of the wails of the annular. nr!emt)er for radial expansions of up to 
about 25%. 

5 194. A system for coupling a tubular nnennber to a preexisting structure, 
comprising: 

injecting a lubricating fluid into the preexisting structure; 
positioning the tubular member arKl an expansion cone within the preexteting 
stmcture; 

10 anctoring the tubular member to the preexisting structure; and 

axiaiiy displacing the expansion cone relative to the tubular member by 
pulling the expansion cone through the tubular member. 

195. The system of daim 194, wherein the lubricating fluid comprises: 
15 BARO-LUB GOLD^EAL^ brand drilling mud lubricant. 

196. A system for coupling an expandable tubular member to a preexisting 
structure, comprising: 

means for positioning the expandable tubular member and an expansion 
20 cone within the preexisting structure; 

means for anchoring the expandable tubular member to the pn^existlng 
sfructure; and 

means for axially displacing the expansion cone relative to the expandable 
tubular member by pulling the expansion cone through the expandable tubular 
25 memben 

wherein the exparidable tubular member includes: 

a first tubular ntember; . 

a second tubular member, arid 

a threaded connection for coupling the first tubular member to the second 
30 tubular member, the threaded connection including: 

one or mora sealing members for sealing the interface between the first and 
second tubular members. 
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197. T^e system of claim 196, wherein the threaded connection comprises a pin 
and box threaded connection. 

153 



212. A system i<x coupling a tubular member to a preexistfng structure, 
comprising: 

positiontng the expandable tubular member and an expansion cone within 
5 the preexisting structure; 

anchoring the expandable tubular mendm- to the preexisting structure; and 
axially displacing the expansion cone relative to the expendable tubular 
member by putting the expansion cone through the expandable tubular member 
wherein the tubular member includes one or more slots. 

10 

213. The system of daim 212, wherein the slots &re provided at a preexpanded 
portion of the tubular member. 

214. The system of daim 212, wherein the slots are provided at a non- 
1 5 preexpanded portion of the tubular member. 

215. A system for coupling a tubular member to a preexisting stnicture, 
comprising: 

positioning the expandable tubular member and an expansion cone within 
20 the preexisting structure; 

anchoring the expandable tubular member to the preexisting strudure; and 

axially displadng the expansion cone relative to the expandable tubular 
member by pulling the expansion cone through the expandable tubular memben 

vi/herein the tubular member indudes: 
25 a first preexpanded portion; 

an intermediate portion coupled to the first preexpanded portion induding a 
sealing element; and 

a second preexpanded portion coupled to the intmnediate portion. 

30 216. A system for coupling a tubular member to a preexisting structure. 

comprising: 

positioning the e)^ndable tubular member and an e)qpansbn cone within 
the preexisting structure; 

anchoring the e)q)andable tubular member to the preeidsting strudure; and 
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means for finally curing the sealant after radially expanding ttie tubular 
WBrnbers. 

204. The system of daim 201, wherein the sealant can be stretched up to at)out 
30 to 40 percent after curing without failure. 

205. The system of daim 201. wherein the sealant is resistant to conventional 
welltx)re fluidic materials. 

. 206. The system of daim 201. wherein the niaterial properties of the sealant are 
sut)stantiaily stable for temperatures ranging from about 0 to 450 ^. 

207. The system of daim 201 , further induding: 

means for applying a primer to the threaded portions of the tubular members 
prior to .coating the threaded portions of the tubular members with the sealant 

208. The system of daim 207, wherein the primer indudes a curing catalyst. 

209. The system of daim 207. wherein the primer is applied to the threaded 
portion of one of the tubular members and the sealant is applied to the threaded 
portion of the other one of the tubular members. 

210. The system of daim 207. wherein the primer indudes a curing catalyst 

211. A system for coupling a tubular member to a preexisting structure, 
comprising: 

positioning tiie tubular member and an expansion cone within ttie preexisting 
structure; 

anchoring the tubular member to the preexisting structure; and 

axially displadng the expansion cone relative to the tubular member by 

puHlng the expansion oone through the expandable tubular member; 
wherein the tubular member indudes: 
a pair of rings for engaging tiie preexisting structure; and 
a sealing element positioned between the rings for sealing Vhe Interface 

between the tubular member and the preexisting structure. 
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means tot axially displadr^ the expansion cone relative to the tubular 
member by pulling the expansion cone through the expandat)ie tubular member, 
and 

means for ir^ecting a curable fluidic sealing material between the tubular 
5 member and the preexisting structure prior to axiaily displacing the expanston cone. 

223. A system for coupling a tubular member to a preexisting structure, 
comprising: 

means for positioning the tubular member and an expansion cone within the 
10 preexisting stHJCtiiTB; 

means for anchoring the tubular member to the preexisting stmcture by 
increasing the size of the expansion cone; and 

means for axially displacing the expansion cone relative to the tubular 
mender by pulling the expansion cone through the tubular member. 

15 

224. A system for coupling a tubular member to a preexisting stnjcture, 
comprising: 

means for positioning the tubular member and an expansion cone within the 
preexisting structure; 

20 means for anchoring the tubular member to the preexisting structure by 

heating a portion of the tubular memt>er, and 

means for axially displacing the expansion cone relative to the tubular 
member by pulling the expansion cone through the tubular member. 

25 225. A system for coupling an expandable tubular member to a preexisting 
structure, comprising: 

means for positioning the expandable tubular member, an expansion cone, 
and an anchoring device within the preexisting structure; 

means for positioning the anchoring device above the expansion cone; 
30 means for anchoring the mpandable tubular member to the preexisting, 

structure using the anchoring device; and 

means for axially dispiadng the expansion cone. 
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226. A system for coupling an expandable tubular member to a preexisting 
structure, comprising: 
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axially displacing the expansion cone relative to the expandable tubular 
member by pulling the expansion cone through the expandable tubular member by 
applying an axial force to the expansion cone; 

wherein the axial force includes: 

a substantially constant axial force; and 

an increased axial force. 

217. The system of daim 216, wherein the increased axial force is provided on a 
pertodic basis. 

218. The system of daim 216, wherein the increased axial force is provided on a 
random basis. 



219. The system of daim 216, wherein the ratio of the Increased axial force to the 
15 substantially constant axial force ranges from about 5 to 40 %. 

220. A system for coupling a tubular member to a preexisting structure, 
comprising: 

means for positioning the tubular member and an expansion cone within the 
20 preexisting structure; 

means for anchoring the tubular member to the preexisting structure; and 
means for axially displadng the expansion cone relative to the expandable 

tubular member by pushing and pulling the expansion cone through the expandable 

tubular member. 
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221 . The system of daim 220, wherein the means for pushing the expansidn cone 
indudes: 

means for injecting a pressurized fiuldic material into contact with the 
expansion cone. 



222. A system for o^upilng a tubuiar member to a preexisting staxicture, 
comprteing: 

means for positioning the tubular mernber and an expansion cone within the 
preexisting structure; 
35 means for andioring the tubular member to the pree)dsting structure; 
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means for actuating the engagennent elements. 

231. The system of daim 229, wherein the means for pivoting the engagement 
elements includes: 

5 means for pladng a quantity of a fluidic material onto the engagement 

elements. 

232. The system of claim 229. wherein the means for pivoting the engagement 
elements includes: 

10 means for displacing the expandable tutuilar meml>er. 

233. A system for coupling an expandable tubular member to a preexisting 
stnicture, comprising: 

means for placing the expandable tubular nnember and an expansion cone 
15. into the preexisting stmcture; 

means for placing a quantity of a fluidic material onto the expandable tubular 
member to anchor the expandable tubular member to the preexisting structure; and 
means for axially displacing the expansion cone. 

20 234. The system of daim 233, wherein the fluidic material comprises a barite pti^. 

235. The system of daim 233. wherein the fluidic material comprises a flex plug. 

236. A system for coupling an expandable tubular member to a preexbting 
25 stmcture. comprising: ' 

means for positioning 0ie expandable tubular member and an expansion 
cone into the preexisting structure; 

means for anchoring the expandable tubular member to the preexisting 
structure by injecting a quantity of a hardenaUe fluidic material into the preexisting 
30 stnjdure; 

means for at least partially airing the hardenabie fluidic seating material; and . 
means for axially dispbdng the expan^m cone. 
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237. A system for coupling an expandable tubular member to a i^existing 
structure, comprising: 
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means for positioning the tubular memt)er and an expansion oone within the 
imexisting structure; 

means for explosively anchoring the tubular member to the preexisting 
stnicture; and 

5 means for axiaily displacing the expansion cone relative to the tubular 

member. 

227. A system for coupling an expandable tubular to a preexisting stnjctm. 
comprising I 

10 means for fixing the position of an expansion cone v^hin the preexisting 

structure; 

means for driving the expandable tubular member onto the expansion cone 
in a first direction; and 

means for axiaily displacing the expansion cone in a second direction relative 
15 to the expandable tubular member; 

wherein the first and second directions are different. 

228. A system for coupling an expandable tubular member to a preexisting 
structure, comprising: 

20 means for placing the expandable tubular, an expansion oone, and a resilient 

anchor within the preexisting structure: 

means for releasing the resilient anchor, and 

rrieans for axiaily displacing the expansion cone within the expandable 
tubular member. 

25 

229. A system for coupling an expandable tubular member to a preexisting 
structure, comprising: 

means for placing the expandable tubular member, an expansion cone, and 
an anchor into the preexisting structure; 
30 means for anchoring the expandable tubular member to the preexisting 

structure that includes rraans for pivoting one or worn engagement eiements; and 

means for axiaiiy displacing the expansion cone. 
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230. The system of daim 229, wherein the means for pivoting the engagement 
elements includes: 
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means for positioning the tubular member and an expansion cone wittiin the ^ 
preexisting structure; 

means for axiaily displacing the expansion cone; 
means for removing the expansion cone; and 
5 mear^ for app^ing direct radial pressure to 'the tubular member. ^ 

242. The system of daim 241, wherein the means for axially displacing the ^ 
expansion oone includes: 

means for pressurizing at least a portion erf the interior of the tubular ^ 
10. member. 

243. The system of daim 241. wherein the means for axiaily displadng ttie ^ 
expansion oone indudes: 

means for injecting a fluidic material into the tubular member. . H 

15 

244. The system of daim 241, wherein the means for axially displadng the 
expansion cone Indudes: 

means for applying a tensile force to the expansion cone. ^ 

20 245. The system of daim 241, wherein the means lor axially displadng the 
expansion cone indudes: 

means for displadng the expansion cone into the tubular member ^ 

246. The system of daim 241, wherein the means for axially displadng the ^ 
25 expansion cone indudiss: 

means for displadng the expansion cone out of the tubular momber. 

247. The system of daim 241, wherein the means for axiaily displadng the 
expansion oone radially expands the tubular member by about 1 0% to 20%. 

30 

248. The system of daim 241, wherein the means for applying direct radial 
pressure to the first tubular member radially expands ttie tubular member by up to 

about 5%. • -» 
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means for placing the expandable tubular memt>er and an expan^n cone 
within the preexisting structure; and 

means for applying an axial force to the expandable tubular member in a 
downward direction. 

5 

238. A system for coupling an expandable tubular member to a pree}dsting 
structure, comprising: 

means for placing the expandat>le tubular memt>er and an expansion cone 
within the preexisting stojcture; 
10 means for injecting a quantity of a first fluidic material having a first density 

Into the region of the preexisting structure outside of the expandable tubular 
member, and 

means for injecting a quantity of a second fluidic niaterial having a second 
density into a portion of the expandable tubular member below the expansion cone;, 
15 wherein the second density is greater than the first density. 

239. A system for coupling an expandable tubular member to a preexisting 
structure, comprising: 

means for placing the expandable tubular member and an expansion cone 
20 into the preexisting structure; 

means for anchoring the expandable tubular member to the preexisting 
structure; 

means for applying an axial force to the expansion cone; and 
means for pressurizing an interior portion of the expandable tubular member 
25 below the expansion cone. 

240. A system for coupling an expandable tubular member to a preexisting 
structure, comprising: 

means for placing the expandable tubular member and an expansion cone 
30 into the preexisting structure; arxl 

nf^ans for applying an axla! force to the expandable tubular member. 

241. A system for coupling a tubular memt)er to a preexisting stnicture, 
comprising: 
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means for positioning the tubular member and an expansion oone within the 
preexisting stnicture; 

means for axiaiiy displacing the expansion oone; 
means for removing the expansion cone; and 
5 means for applying direct rsxliai pressure to the tubular member. 

242. The system of daim 241, wherein the mear» for axially displadng the 
expansion oone includes: 

means for pressurizing at least a portion of the Interior of the tubular 
10. member. 

243. The system of daim 241, wherein the means for axially displadng the 
expansion oor^ indudes: 

means for irijecting a fluidic material into the tubular member. 

15 

244. The system of daim 241, wherein the means for axially displadng the 
mpansion oone indudes: 

means for applying a tensUe force to the expansion cone. 

20 245. The system of daim 241, wherein the means for axially displadng the 
expansion cone indudes: 

means for displadng the expansion oone into the tubular member. 

246. The system of daim 241, wherein the means for axially displadng the 
25 expansion oone Indudes: 

means for displadng the expansion oone out of the tubular member. 

247. The system of daim 241, wherein the means for axially displadng the 
expansion oone radially expands the tubular member by about 10% to 20%. 

30 

248. The system of daim 241, wherein ttie means for applying dired radiai 
pressure to the first tubular memt^r radially expands the tubular member by up to 
about 5%. 
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249. The system of dalm 241, wherein the means for applying direct radial 
pressure to the tubular memt>er includes means for applying a radial force at 
discrete locations. 

250. The system of daim 241. wherein the preexisting stnicture includes a 
welibore casing. 

251. The system of daim 241, wherein the preexisting stmdure indudes a 
pipeline. 

252. The system of daim 241, wherein the preexisting structure indudes a 
structural support. 
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